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By  Fra:<cis  II.  Welch,  F.R.C.S.,  Surgeon,  Army 
Medical  Department,  and  Assistant  to  ihc  Professor 
of  Pathology,  Army  Medical  School,  Nettey.  (With 
Plates  1  &  n.) 

At  first  sight  it  may  appear  somewhat  a  work  of  super- 
enigaliun  to  enter  upon  the  anatomical  details  of  any  »f  the 
lapi^worin  spfctei*,  so  much  having  been  done,  especially  by 
(rcrmaii  observers,  all  of 
typ«  of  the  genus,  and 
Tttuia  toliura.     Coiisecji 
oKdiocaHeliala  in  l' 
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vouch  for,  and  in  a  minor  degree  also  among  the  same  clauses 
in  parts  of  British  North  America;  also  the  post-mortem 
records  of  the  Koyal  Victoria  Hospital,  Netley,  illustrate 
examples  of  ihis  parasite  in  invalids  from  India,  Cape,  Mau- 
ritius, Ceylon,  Malta,  and  Gibraltar,  generally  aolitary, 
occasionally  more  tlian  one  in  the  same  host,  and  in  indi- 
viduals where  its  prenence  was  not  observed  during  life, 
while  on  the  other  hand  I  can  find  no  notification  of  the 
occarrenoe  of  the  T.  solium  among  our  wide-spread  garrisons, 
and  the  ^ame  feature  of  comparative  prevalence  is  shown  ia 
the  preparations  of  the  Netley  Museum;  and  if  to  this  we 
add  the  statement  of  Professor  Aitken  that  it  also  "is  the 
common  tapewonn  of  the  Continent,"  it  is  clear  that,  acting 
up  to  our  present  knowledge,  we  must  reverse  the  prevalent 
opinion  and  regard  the  T.  mediocanellala  as  the  conimoQ 
form  and  as  the  tj-pe  of  the  genus. 

Owing  to  the  parasite  receiving  so  many  illustrating  ex- 
amples, there  is  no  lack  of  material  in  army  life  to  work 
Upon,  and  the  result  of  an  inquiry  into  it«  anatomy  I  have 
embodied  in  the  present  paper ;  some  of  the  details  are 
corroborative  of  previously  made  ohservations,  others  are 
opposed  to  them,  while  on  certain  points  inquiry  has  beea 
further  extended. 

The  general  aspect  of  the  linearly  arranged  colony  of  flat 
white  zooids  embraced  under  the  term  "  tapeworm,"  pro- 
gressing in  size  from  above  downwards,  is  too  well  known  to 
need  description,  and  hence  we  may  pais  over  major  naked- 
eye  characters  common  to  the  genus  to  enter  at  once 
on  those  details  to  be  noted  in  the  species  under  considera- 
tion. 

Should  we  have  an  opportunity  of  examining  specimens 
taken  entire  from  the  small  intestines  of  the  dead  host  we 
find  that  the  actual  length  between  individual  colonics  varies 
considerably,  and  chiefly  in  proportion  to  the  state  of  con- 
traction or  otherwise  of  the  component  sejrmentJi,  ranging  in 
fact  from  five  to  ten  feet ;  and  it  is  to  be  observed  as  regards 
this  range  of  total  length  that  should  there  be  vitality  still 
existrnt,  and  ihi-  contiHctility  of  the  (issues  excited  by  im- 
mersion in  alcohol,  the  extreme  mcanurLinent  may  by  this 
tncaas  be  curtailed  so  as  closely  to  approximate!,  or  even 
rv»ch,  Ihc  minimum  length  of  five  feel.  The  firmness  of  the 
segments  renulting  from  thiN  immersion  in  alcohol  before 
mosculor  action  has  passed  into  ibe  quiescence  of  death  is  of 
great  assistancv  in  making  sections  for  microscopical  cxami- 
itations.  It  must  also  be  noted  tliat  tliia  cootraetiun,  which 
is  mainlj  longitudinal  in  the  colony,  nay  modify  somowhal 
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j^e  breadth   and   thiclcness  of  the  individual   segments 
mpared  to  their  length,  while  leaving,  however,  the  reU- 
pve    measarcaieDt    of  our    component    Kooid    to    the    other 

Taking  as  an  example  a  colony  60  inches  in  length  after 

'  whulic  immemoii,  the  following  rough  details  were  notei* 

—Head  square  shaped,  tapering  somewhat  towards  the  necl 

>Stb  Tsx  >u.,  hreadtb  tSit  <n.,  thickness  x^  >■!■      ^^' 

merely  the  narrowest  portion  of  the  colony  from  which  the 

tad  expands  upwards  and  the  segments  downwards)  oval  in 

nitline,  ^;,'b  in.  broad  by  -rihr  'i.  thick.    In  the  first  inch  from 

|hv  nock  were  about  100  segments,  averaging  -j-^  in.  in  length 

1  T^  '"■  '"  breadth.     In  the  second  inch  60  segments. 

1  the  tour  succeeding  inches  IS6  segments,  the  lowermost 

ftV  in.  broad,  -pJu  in.  long,  and  Y?nv  i"*  thick.     From  7th  to 

lOth  inch,  ISt  segments.     From   Uth  to  14th,  70.      From 

|Sth  to  18th,  64.     From   Idth  lo  SSnd,  48.     From  33rd  to 

Bth,  40.     From  37th  to  30th,  33  ;  the  lowermost  segment 

in.  broad,  i-Ju  i"-  long,  and  ywv  iti-  thick.     From 

^l!it  lo'34th,  27.     From  35th  to  38th,  37.     From  39th  to 

■Sod,  81.     From  43rd  to  46th,  20.     From  47th  to  50ih,  15; 

t  48  inches  from  head,  the  segments  being  equal  in    length 

md  breadth,  iVt  "'•  by  xta  i"-  i"  thickness.     From  Slst  to 

Hth,  13.     From  a5th  to  68th,  11.     From  59th  to  60th,  4s 

ihe  last  zooid  being  Vb'h  ^^-  broad,  -f'J-^  in.  long,  and  y-Is  '"• 

jhiek.     In  all  800  segments.     Hence,  from  the  ncek  to  the 

!nd  segment,  tlierc  >s  a  gradual  increase  of  the  components 

r  the  colony  in  all  dimensions,  especially  in  breadth  and 

iiickncss,  and  in  a  lesser  ratio  as  regards  the  length ;  from 

9ie  latter  point  the  thickness  of  the  segments  continues  some- 

krhat  to  augment,  while  the  length  greatly  advances  accom> 

tanied  by  a  corresponding  decrease  in  breadth,  until,  at  the 

■6&th  segment,  length  and  breadth  are  equal ;  from  the  765th 

th«   terminal    segment    the   thickness   and   breadth    in 

(special  gradually  give  way  to  advancing  length ;  so  that, 

Viewing  me  colony  either  in  front  or  laterally,  there  is  a  rapid 

^pering  from  the  head  to  the  neck,  succeeded  toward: 

litre    by   «    progressive    expansion    which    merges    hito 

idual  decrease  in  body  thickness  towards  the  zooids  reai 

0  separate  as  completed  lives  from  the  parent  stem.     Lool 

J  at  the  componentJt  of  the  colony,  towards  the  head  hi 

'onrih  is  exiiended  in  broadening  the  individual  segment 

umrds  the  lower  half  lengthening  out  preponderates. 

%e  S82nd  segment  the  genital  pit  was  apparent  to  the 

md  h<rr«  an  increase  of  breadili  of  segment*  rapidly  ensue< 

0  tVoth  (o  /u^ith  of  an  inch.    The  getiilaV  \ioTe  xubs* 


ter^^l 
he^^ 
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riably  lateral,  and  it  was  the  rule  to  find  it  on  the  s 


I 


coDtigiioue  segmenLs,  greatest  number  ia  sucb  sequence 
7 ;  while  the  exceptional  was  the  alternatinf^  character,  appa- 
rently so  conspicuous  a  feature  in  the  T.  solium,  but  rarely 
found  in  this  species  beyond  two  succeeding  segments.  In 
one  instance  only  in  this  colony  was  the  genital  pore  double, 
one  on  each  aide,  yet  malformations  are  far  from  uncommon, 
and  with  modifications  of  the  normal  textures  subsequently 
to  be  detailed.  With  reference  to  the  position  of  the  genital 
pit  in  the  lateral  edge  relative  to  the  length  of  the  proglottis, 
It  occupied  the  centre  from  its  first  appearance  to  the  naked 
eye  to  the  765th  segment;  and  from  this  part  of  the  colony, 
where  the  length  and  breadth  of  the  individual  coraponenta 
were  equal,  the  orifice  gradually  became  placed  more  and 
more  below  the  central  line,  until  ultimately  it  was  seated  in 
the  lower  third  of  the  segment.  This  gradual  transposition, 
however,  was  duo  to  changes  going  on  in  the  upper  half  of 
the  zooid,  having  for  their  end  the  separation  of  tlie  function- 
completed  segment  from  the  parent  stem,  and  in  no  wise 
dependent  on  alterations  of  the  generative  system,  so  that  it 
may  be  stated,  that  the  position  of  the  genital  pit  in  the 
lateral  edge  in  this  species  up  to  maturity  of  the  segment  is 
decidedly  central;  the  changes  connected  with  the  setting 
free  of  the  lowermost  prQ<flottides  will  be  subsequently 
described.  Other  naked-eye  teatures  of  the  lower  half  of  the 
ctilony  were, — protrusion  and  tumefaction  of  the  circumference 
of  the  genital  orifice  and  unevemiess  and  opacities  nf  the  flat 
turf/tces  of  the  segments  from  internal  changes  in  the  female 
generative  system.  Minor  modifications  of  the  foregoing 
rough  details  were  observed  in  individual  colonics,  but  the 
above  fairly  illustrate  the  general  anatomical  characters  of 
the  ta|)eworm  as  a  whole. 

Turning  our  attention  to  the  constitucnu  of  the  individual 
four-sided  flat  segment,  zooid,  or  proglottis,  we  may  primal 
divide  them  into  («)  body  framework,  embracing  »kin 
parenchyma  with  its  muscular  and  inorganic  elements, 
(b)  contained  viscera,  male  and  female  generative  systemsj 
and  wulvr-vascitlar  CAiiala;  lir»t  entering  into  a  dci<icription 
of  iliew!  individually,  and  itubsequently  dt-tailing  thii  modi- 
fications ihey  undergo  iu  the  progressive  development  from 
the  head  nnd  of  the  colony  dowmrards. 

Th«<iH»  (fig. 4)  is  compo«od  «f  an cpidtirmis and  aconum; 
the  former  coarista  of  a  delicate  imbricated  epithelium  lajer 
-r^sTi  in.  in  thickness,  the  latter  of  a  firm  structurelesa  elt  '"^ 
chitinoos  layer  ffVi  ii^-  thick,   having  on  iu  rxtffrior 
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sated  granules  wliich  form  an  interposing  medium  brtwet 
It  and  the  circular  muscular  coat.     The  skin  is  uniformlj 
ouDtinuous  from  one  segment  to  another;  thiniied  out  it  fornq 
a  preputial  fuld  around  the  penis.     Xo  calcareous  granulBI 
are  preseni  io  it. 

i'arencAj/ma. — Under  this  name  I  embrace  the  structures 
lying  bi'tween  the  skin  and  the  visceral  space.     The  main 
cwDpouent  of  this  [larenchyma  is  a  soft,  semi- transparent, 
miliar,  elastic,  alhuminoid  material,  very  much  cleared  up 
|r  acetic  acid  or  liquor  potassee,  studiled  with  so-calJud  "cal- 
lous eorpusclei,"   and  traverEed  by  muscular  and  fibrous 
B  bands.      It  ia  interposed   an  an   uniform  contiauous 
ween  the  skin  and  the  visceral  space  (H^.  1,  a;  fig. 
J.  16,  a)  arer-tfpng  -^  in.  in  thickness,  eotnewbat  less 
lat  at  the  junction  of  the  segments,  and  somewhat  in 
it  the  centre,  also  tapering  olf  lowdrds  the  edges.  Next 
Co  the  Kranular  stratum  of  the  corium  is  a  circular  coat  of 
nuKular  fibres  xim  ^^-  thick  (fig.  4.  d) ;  this  coat  for  the  first 
•w^v  in.  from  without  inwards  is  free  from  ail  intercepting 
Pnimcular  bands,  but  beyond  this  is  penetrated  by  fibres  both 
^kagiiadinol  and  transverse.     The  transverse  fibres  (fig.  4,/) 
Blidiato  from  near  the  inner    surfiice    of  the  corium  to  the 
^poiuutary  of  the  visceral  space  (fig.  1,  6),  the  longitudinal 
Bmcs  are  collected  together  in  numbers  averaging  six,  and 
Bprm  bands  iVinr  'i-  m  thickness  (fig.  5,  a),  which  traverse 
Mhe  segment  from  above  downwards,  and  are  amassed  together 
^pear  ibe  skin,  where  they  form  an  all  hut  continuous  layer, 
^fermenting  also  the  parenchyma  are  delicate  fibrous  threadsj 
Bfliese  mainly  run  from  one  lateral  edge  of  the  segment  to  the 
Hitber  in  a  direction  wanting  in  muscular  layers.     Seated  in 
^ptnvattons  in  the  soft  parenchyma  are  the  granular  inorganic 
^■Dncretians,    "  calcareous    corpuscles."      These   within    the 
^Buge  of  the  circular  muscular  coat  are  comparatively  few  in 
Humbcr  and  small,  but  immediately  beyond  tt  they  are  larger, 
^Bid  arc  very  thickly  set  in  the  body  substance,  decreasing  in 
Kuount  in  the  centre,   but   increasing   again   towards   the 
^Baceral  boundary.     l>ying  between  the  transverse  musculai^— 
Jjbreg  they  are  arranged  somewhat  in  lineer  series  from  tlukfl 
^Biti  towards  the  visceral   boundary,  and  the  same  featui^f 
Beruina   to   the  longitudinal  bands.     On  each  side  of  thi^f 
^Hieath  of  the  penis  the  granules  are  in  excess,  but  where  tlu^| 
^bte  B^meiit  joins  tlic  other  they  are  in  diminiahetl  nuinberaW 
Kbree   kinds   can    be   observed — (1)    Spherical   or  ovoiduH 
Bipdulev,  arvrage  tiVa  ''i-  >'>  diameter,  light  brown  in  ooluui^H 
Bv>BPO*ed  of  concentric  laminai'  arranged  around  a  darkfl^f 
^uwleiiB  occaaionaUy.gradualiy  disappearing  afWc  «.  leugthctta^f 
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immersion  in  weak  acid§  {1  to  10),  but  rapidly  i  _^_ 

solutions  with  effervescence  (fig.  6,  a) ;  these  are  greatly  ii 
the  majority.  (2)  Ovoidal  masses  somewhat  larger,  uniform 
itt  structure,  sometimes  colourless,  sometimes  pale  brown 
(fig.  6,  b) ;  some  of  these,  like  the  former,  disap{>eHr  under 
acids  with  effervescence,  others  resist  all  acids,  but  ace 
soluble  in  liquor  potassse,  corresponding  in  this  respect  to 
small  fat-globules  and  granules  universally  present  in  the 
parenchyma,  and  also  within  the  visceral  boundary  in  the 
^nsceral  substance.  (8)  Angular  or  somewhat  triangular 
or  prismatic  crystals,  often  agi^regated  in  masses  from  six  to 
t«n  (6g.  6,  c),  disappearing  under  acids  without  effervescence; 
these  are  in  the  minority,  but  apparently  are  more  numerous 
in  some  segments  than  others.  Hence  the  corpuscles  may 
be  ranged  in  two  classes — earthy  salts  and  oi^anicj  the  former 
composed  of  carbonate  of  lime  (majority^  or  phosphates 
(minority),  the  latter  of  fat.  Considering  the  invariable 
presence  of  the  earthy  nodules  and  crystals  in  all  stages  of 
segment  development  and  their  arrangement,  it  is  difficult  to 
resist  the  inference  that  their  use  to  the  parasite  is  that  of 
giving  a  firmness  and  stability  to  the  body  structures  similar 
to  the  spicules,  and  like  earthy  accretions  in  some  of  the 
lower  organisms ;  and  their  arrangement  as  isolated  particles 
instead  of  continuous  strands,  while  producing  the  requisite 
firmness,  yet  allows  of  freedom  of  movement  of  the  l)o<Iy 
constituents,  a  feature  necessary  to  the  well-being  of  the 
parasite,  as  evinced  by  the  great  amount  and  direction  of  the 
muscular  layers  so  conspicuous  in  the  anatomy  of  this  portiou 
of  th«  zooid. 

Enclosed  within  the  body  framework  of  the  segment  are 
the  contained  viscera  and  water-vasrular  system.  These  are 
situated  in  a  distinctly  defined  central  compartment,  separated 
from  the  soft  parenchyma  of  the  body  by  a  thick  uniform 
boundary  wall  of  fibrous  tissue,  and  occupying  about  -^  of 
the  entire  proglottis  and  tt  in.  in  thickness.  As  seen  in  a 
transverse  section  the  outline  of  this  visceral  space  corresponds 
to  the  body-contour,  an  elongateil  oioid  (fig.  1,  b.),  and,  as 
exemplified  in  a  vertical  section,  its  iliaiiietLi  is  uniform  from 
abovu  downward)!,  except  where  the  segments  join  [fig.  3,  A). 
It  b  supported  by  the  Inmsveriie  musculnr  bands,  bi 
of  the  more  internal  longitudinal  muscular  bands,  by  iJ 
fibrous  thread*,  and  by  strong  radiating  fibrous  stran** 
connect  the  eilgca  with  tlie  latfrul  edge*  of  ihv  i 
Within  each  lau^ral  edge  is  situated  the  longitudinR]'*! 
rawular  canal  (fig.  1,  C;  fig.  2,  r);  traversing  ii 
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'  canal  (fig.  2,  e ;  fig.  S,  d),  immediately  below  which 
S  constricted  and  divided  from  that  of  the  next  segment 
W  «  fibro)i»  dinphragm  (fig.  3,  e),  and  where  the  Uteral  edge 
meets  the  sheath  of  the  penis  there  the  radiating  strand  con- 
necting it  with  the  side  of  the  segment  is  much  thicker  than 
^hewherc,  and  many  of  the  more  central  fihres  are  lost  upon 
^■b  extemiU  surface  of  the  sheath,  in  fact  greatly  assisting  it 
^Kils  furmation.  From  the  inside  of  the  boundary  fibrous 
^^bcesses  pass  across  {rum  ^ide  to  side  of  the  visceral  space, 
^Bring  a  slinging  support  to  the  components  of  the  g>-nera- 
^Bt  systems,  uterus,  ovarian  glands  and  tubes,  vas  deferens 
^Hd  testicular  bodies,  encircling  these  as  in  a  capsule  and 
^fexrating  them  from  the  soft  intervening  substance.  This 
^Hostflncc,  which  fills  up  the  space  which  wonld  otherwise  he 
^Hfb  between  the  curved  outlines  of  the  visceral  subdivisions 
^■d  the  internal  surface  of  the  boundary,  is  of  a  granular 
^Baminoid  character,  thickly  studded  with  small  fat-granules 
^Bd  globules  only  (fig.  S,  b ;  fig.  13,  b).  Laminated  calcareous 
^■dulca  are  sparsely  seated  in  the  fibrous  boundary  and 
^H  msin  prolongiitioMs  inwards,  but  their  number  is  very 
^■all.  and  hence  in  this  respect  there  is  a  marked  contrast 
^Blbe  thickly  set  body  structure  environing  it. 
^B^fl/e  Generative  SyBtem. — The  genital  orifice  at  the  siJa 
^Bthc  segment  is  ovoid  id  shape,  much  more  in  transverse 
^■kmeter  than  vertically ;  its  edge  is  thick  and  tumid,  and 
^Btn  the  orifice  a  pit  extends  inwards  lo  the  depth  of  -V  ic^-r 
^n>aading  vertically  until  the  height  and  transverse  mcasure- 
^KutK  nni  equal.  At  the  centre  of  \ta  inner  wall,  on  a  slight 
^Hkl  prominence,  are  the  exiernal  orifices  of  the  penis  and 
^^Kinsi  the  former  above  the  level  of  the  latter,  but  in  close 
^^ptigiiity  to  it  (fig.  S,f, A;  fig.  lOj.  This  pit  is  produced 
^B  an  inflexion  of  the  skin  and  subjacent  muscular  layers, 
^Bd  not  nncommonly  there  is  a  slight  depression  of  the  ei- 
^Bnal  surlitce  of  the  fiat  sides  of  the  segment  corresponding 
^Hihe  floor  of  the  pit  internally  and  caused  by  the  tumid  lips 
^B  the  aperture.  The  skin  from  the  genital  pit  is  observed 
^Bf'^'"'  ^  *°^*-  of  prepuce  and  to  pass  in  by  the  side  of  the 
^Bdis  for  a  short  distance,  constituting  a  groove,  and  then  to 
^Be  itself  on  the  external  surface  of  the  organ  (fig.  7,  c) ;  the 
^Bculmr  muscular  fibres  of  the  body  substance  also  curve  in, 
^Bd,  thickened  by  transverse  fibres  and  fibrous  tissue,  compose 
^Bheatb  to  the  penis  externally.  The  [>enis  (fig.  1,  e;  fig. 
^By;  fig.  7)  in  it«  retracted  condition  is  a  musculo-membra- 
^Btu  elongated  double  cylinder,  Vt  <"■  long  by  ,'^  in. 
^Buneter,  tapering  towards  the  tip,  but  expanding  at  its  other 
^Bbemitjr  into  a  globular  bulb,  ^-^  in.  thick  (fig.  7,  ty  pU 
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From  the  genital  pit  it  passes  directly  inwards  towards  the 
centre  of  the  segment  at  right  ano:les  to  the  edge.  The  cir- 
cumference of  the  organ  is  formed  by  a  uniform  band  of 
circular  and  longitudinal  muscular  fibres  ttiW  i"-  i"  thick- 
ness (fig.  7,  d).  Tracing  it  from  the  bulb  it  is  continuous 
along  the  long  diameter,  forming  the  outer  cylinder,  to  the 
tip ;  here  it  is  seen  to  be  reflected  inwards  like  the  inflected 
end  of  the  finger  of  a  glove  and  to  form  a  second  cylinder 
(fig,  7,  ff),  ToV"  in*  ui  diameter  which  jtasses  backwards 
within  the  outer  one,  forming  a  bulbous  dilatation  (fig.  7,  A) 
near  the  centre  of  the  outer  bulb,  and  is  continued  still  further 
backwards  by  a  convoluted  tube  similar  in  structure  to  itself. 
This  convoluted  tube  (fig.  7,  i)  lying  within  the  outer  bulb, 
and  in  length  somewhat  exceeding  the  eutire  penis,  perforates 
posteriorly  the  outer  bulb  at  its  centre,  and  is  continuous 
with  the  vas  deferens  or  spermatic  tube  lying  within  the 
visceral  space  (fig.  7, /;  fig.  1,  j).  Between  the  two  tnua- 
cular  cylinders  of  the  penis,  and  filling  up  the  otherwise 
vacuum,  are  longitudinal  muscular  bauds  (fig.  7,  k).  The 
internal  cylijider  is  perforated  down  its  centre  by  a  narrow 
canal,  which,  constituting  the  aperture  of  the  penis  at  its  free 
end,  passes  along  its  long  diameter  and  is  somewhat  dilated 
at  the  Emnller  bulb,  hence  is  contained  along  the  contorted 
tube  and  at  length  merges  into  the  lumen  of  the  spcnnatic 
duct;  this  canal  from  the  tip  of  the  penis  to  the  bulb  is  lined 
by  ciliated  epithelium.'  From  the  external  surface  of  the 
outer  bulb  posteriorly  very  strong  muscular  bands  diverge, 
and  passing  in  for  some  distance  towards  the  centre  of  tnc 
segment  are  lost  upon  the  inner  surface  of  the  boundary  of 
the  visceral  space.  Hence,  then,  it  will  be  seen  that  there 
arc  muscular  bands  of  the  sheath,  derived  fn)m  the  circular 
tind  transverse  layers  of  the  body  structure,  which  would 
dtaw  tbe  bulb  of  the  penis  towards  the  genital  orifice  and 
at  the  same  lime  lessen  iti  depth,  and  possibly  obliterate,  th© 
genital  pit ;  there  are  those  at  the  bulb  posteriorly,  ns  above 
mentioned,  which  would  act  in  the  opposite  direction.  It 
would  also  appear  from  the  anatomical  delnils  that  the  entire 
penis  could  be  bodily  projected  to  the  limits  of  the  infiected 
ptcputinl  fold,  zkn  >■'•>  hut  that  further  protrusion  would  be 
arcomplished  by  the  evolution  of  the  inner  cylinder,  and  to 
this  cud  the  convoluted  tnbi^  wilhin  the  bul)>  and  tbe  lon^i- 
tudinal  muscular  fibreH  of  the  outer  eyliiiiler  are  aduiirahly 
adapted ;  while  the  mnscnlar  bands  lying  in  the  body  uf  tlw^ 
pi-niH  bi'lwixn  the  cylinders  and  stretched  hy  the  pn)tniJg|^| 
■  Ih.J.  a.  Mmxioaaid.  KM.,  K-K.^.  inrorms  nw  tMhe  bat  ol^^^| 
tbe  Maw  eillsted  ciianutcr  oa  a  (irotriideil  peiiu.  ^^^H 
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esgan  would  do  leas  effectually  retract  it  and  assist  at  its  in- 
^fstsioa  afler  copulation. 

Wm  The  ooiitinuatioa  of  the  perfaraling  tube  of  the  outer  bulb 
Ht  tlie  penis  is  for  a  short  distance  of  the  same  thick  mus  • 
KlUfwalled  structure  as  the  convoluted  tube  within  the 
Hnlb,  and  -rVinr  '>>-  >"  <Humeler,  but  soon  this  tissue  thickness 
^Mseas  and  mtirges  into  the  delicate  wall  of  the  spermatic 
Hact.  This  duct  or  vafi  deferens,  average  diameter  -g^  in., 
^Bof  great  length;  it  is  seen  to  form  a  continuous  close-set 
Hulitig  from  one  side  of  the  visceral  space  to  the  other 
Hl^.  1,  g)  extending  from  the  bulb  of  the  pcnid  to  the  centre 
Kfthe  segment,  and  even  occasionally  prolonged  beyond  the 
■fntre  tu  the  opposite  end  of  the  visceral  space.  In  a  longi- 
Bjidinal  section  (£g.  ft,  I)  these  coils  are  seen  to  be  contaiaed 
H|)£bin  a  special  fibrous  compartment  of  the  visceral  space, 
Btanng  directly  inwards  from  the  bulb  and  measuring  -j-^y  in. 
^B  depth.  The  wall  of  the  vas  deferens  is  made  up  of  very 
^he  involuntary  muscular  fibre  cells,  forming  delicate  wavy 
^mgitudinal  linear  markings  in  its  substance  (fig.  7,  /) ,  and 
Bfaeo  coloured  by  carmine  beautifully  illustrating  contractile 
B^bal  tissue.  Between  the  bulb  of  the  penis  and  the  longi- 
^pdinal  water-vascular  canal  the  coiling  of  the  tube  varies 
HtRitly  in  amount,  but  tlie  tube  and  the  accompanying  vagina 
B^  their  course  towards  the  centre  of  the  segment  always 
Hhw  together  on  one  or  other  side  of  the  water- vascular 
^■mI.  never  on  opposite  sides,  and  this  feature  of  relation  of 
^K  genital  passages  to  the  water -vascular  system  would 
^fcear  to  distinguish  the  flat  surfaces  of  each  segmeut  into 
^Ksal  and  ventral  (tig.  1,  /,  i»).  The  seminal  duct  in  its 
^^^nderinga  gives  off  branches  and  ultimately  terminates 
^nirailar  divisions  which  form  a  covering  lo  the  seminal 
^■pids.  or  in  other  words,  the  gland  structure  is  contained 
^Biin  a  ciecal  dilatation  of  the  duct  [fig.  8).  Occasionally 
^K)  the  duct  is  varicose  as  from  circumscribed  internal 
^BWi»ion. 

^B?he  seminal  glands  or  testicular  bodies  average  tweuly- 
^Hr;  tfaey  are  globular,  oval,  pear-shaped,  or  crescentie  m 
^■tline,  and  from  rim  to  ^tu  '"-  bi  diameter.  Occasionally 
^Mt  nwy  be  seen  close  to  the  bulb  of  the  penis,  often  one  or 
^■ipe  between  the  bulb  and  the  water- vascular  canal,  but  the 
^Ker&l  site  is  between  the  canttl  and  the  centre  of  the  seg- 
^^Bt,  lliougli  occasionally  passing  beyond  this  to  the  other 
^Hreme  of  the  visceral  space  (fig.  1,  ^),  and  their  presence 
^HoT  tliete  circumstances  lends  a  clue  to  the  comprehensioa 
^HluMC  inunstruKltics  with  a  genitid  pit  on  each  lateral  edge, 
^^bj  Ue  within  the  sheath  of  the  semitial  duct,&nii  Ga\\%&>, 
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quently  all  are  much  upoa  the  flame  plane.  Occas 
they  come  into  close  contact  with  the  distended  i 
glanda  and  from  the  compression  they  then  undergo  they 
become  crescentic  in  outline,  forming  a  cap,  as  it  were,  to  the 
female  structure;  there  is,  however,  no  commingling  uf  tissue, 
each  has  its  own  capsule  besides  the  fibrous  sheath.  The 
gland  subslance  within  the  tubal  covering  is  divided  into 
component  masses  (Sg.  8,  c)  made  up  of  closely  aggregated 
nuclear  particles,  tt^o  i^*-  ^'^  *i™>  resembling  somewliat 
human  lymphatic  gland  elements,  and  on  isolation  these 
nuclear  particles  are  apparently  seen  to  have  a  filamentous 
appendage  about  7-jnns  i".  long,  tailed  spermatozoa  (fig.  9,  d). 
1  say  apparently,  for  this  reason,  that  when  the  gland  is 
ruptured  up  to  set  free  the  particles,  the  encapsulating  duct 
is  equally  lorn  and  its  delicate  fibre-cells  are  separated  and 
commingled  with  the  gland  elements,  so  that  when  observing 
these  minute  structures  it  is  far  from  easy  to  say  whether  the 
extremely  fine  threads  belong  to  the  muscular  fibre-cell  or 
are  filamentous  processes  from  the  sperm  particle;  I  infer, 
however,  the  latter.  It  seems  apparent  also  that  the  compo- 
nent masses  of  the  gland  are  cell  forms  distended  out  with 
the  fecundating  principle. 

Hence  from  these  details  we  can  trace  an  uninterrupted 
continuity  between  the  sperm-producing  mass  and  the 
introuiiitent  organ,  nor  can  any  communication  be  observed 
between  the  male  and  female  systems ;  present  in  each  aeg- 
ment  tliey  are  distinct. 

FeTHOie  Generative  System. — Tlie  exact  relation  of  the 
external  orifice  of  the  vagina  to  the  penis  varif^s  with  the 
retraction  or  otherwise  of  the  male  organ.  Should  the  penis 
be  completely  withdrawn  the  oval-shaped  vaginal  orifice  lies 
just  witliin  the  fold  of  the  prepuce  underneath  the  lip  of  the 
organ ;  should  partial  protrunou  be  present,  its  direction  i« 
into  the  genital  pit  at  right  angles  to  the  cuticle  (fig,  2,  A; 
fig.  7,  ni) ;  should  the  evolution  of  the  male  organ  Ix?  com- 
plete, then  the  female  api-rture  would  be  situated  at  its  base. 
Th«  vagina,  although  opening  below  the  penis  {fig.  10,  i), 
yet  in  its  course  inwards  soon  becomes  parallel  to  it,  but  on 
a  lower  level ;  it  crosses  the  longitudinal  water-vascular 
citnal  with  the  malt;  tube,  pursuing  n  slightly  wavy  Ijiif 
through  the  middle  of  the  visceral  opacp,  anil  crosMcdJ""^ 
recrossed  by  the  cods  of  the  spermatic  canal;  when  1 
the  ctmtre  of  ihr  NC){mcnt  it  appruarhr*  the  fibrous  haul 
and  likewise  curves  downwards,  and  ultimately  makifl 
sudden  bend  on  itself  it  joins  the  uterine  cavilv  near  I 
junction  of  l3iit  middle  with  tho  lower  tlitrd  of  th«!  » 
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'.  1. //  fig-  2,  i).     The  merging  of  its  walls  into  the  uterine 

31a  uoes  not  euBue  oa   that   side  of  the  cavity  directed 

uds  the  edge  of  the  eegmeat  in  nhich  the  genital  pit  is 

Wted.  Knd  consequently  in  the  moat  convenient  spot  to  the 

e  of  the  vagina,  but  on  th«  side  of  the  uterus  cor- 

wnding  to  one  of  the  Hat  surfaces  of  the  segment,  and  hence 

right  angles  to  its  prior  course  ("Gg,  3,/),  and  apparently 

t  ieasC  in  those  instances  in  which  I  have  been  able  to 

[sue  its  entire  route  from  commencement  to  termination) 

^  the  same  side  as  the  genital  tubes  in  relation  to  their 

u<ing  the  water  canal,  furnishing  an  additional  indication 

P  dorsal  and  ventral  surfaces  of  thezooid,  and  approximating 

1  character  the  Bothriocepkalus  latua,  the  central  orifices  in 

iR'ct  line  from  the  uterus  in  the  latter  parasite  being  trans- 

rred  in  the  T.  mediocanellata  to  the  side,  while  the  junction 

C  the  vagina  with  the  uterus  is  the  same  in   both.     The 

rina  from  its  external  aperture  for  the  distance  of  ,4t  i"- 

pf  the  (liaioet^r  of  -rs-u-o  'd-i  has  thick  walls  of  circular  and 

ptudinal  muscular  fibre,  and  a  narrow  canal  lined  with 

ic(fig.  7,  m), corresponding  in  the  two  latter  details  to  the 

cylinder  of  the  penis,  and  staining  like  it  in  depth  of 

lour  and  hue  on  the  addition  ofcarmine  or  magenta.  Beyond 

,  these  thick  walla  merge  into  a  thin  delicate  tube  closely 

idded  with  very  numerous  black  granules,  which  render 

b  canal  a  very  conspicuous  and  easily  discerned  feature  in 

Tscopic  sections  (fig.  12,  a).    Corresponding  in  site  to 

I  centre  of  the  penis,  the   vagina  is   dilated  ovally  and 

bfonnly  to  ^i-oin-   transversely;  this  expansion  (fig.  11) 

Kndles  into  the  -nnrs  >°-  diameter  of  the  canal  generally, 

(ich  is  continued  until  the  side  of  the  uterus  is  reached, 

Wre  there  is  a  second  somewhat  pear-shaped  dilatation  of 

l-in.  diameter  (fig.  12),  from  which  the  again  contracted 

e  emerges  to  coalesce  after  a  sudden  bend  with  the  uterine 

al  on  a  slightly  prominent  part  of  its  wall.     Around  the 

bcular  portion  of  the  vagina  there  is  a  sheath  formed  by 

■  inflexion  uf  some  of  the  fibres  fi-om  the  inner  surface  uf 

I  skin.     The  dark  granular  particles  seated  in  the  wall  of 

I  canal  vary  somewhat  as  to  extent  of  distribution ;  they 

nd  the  muscular  portion,  but  generally  commence  in  the 

Ecoeding   dilatation,  occasionally,  however,  but  partially 

Rudding  It  as  in  figure  11 ;  in  the  central  course  of  the  lube 

.ijcry  are  always  present,   generally  also  in   the   bulb   near 

.:prus,  mrclyin  the  short  contracted  channel  emerging  from 

;  they  are  similar  to  the  black  particles  generally  present 

'■he  suckers  of  the  head  of  the  colony. 
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The  uterus  (fig.  1,  h  ;  fig.  2,  k)  is  a  fibrous  cftiial' 
pying  the  centre  of  tlie  segment  from  above  dowQwards  for 
two  thirds  of  the  distance,  tiot  approximating  so  closely  the 
lower  bouadarj  of  the  segment  as  the  upper,  autl  tiltghtly 
bulbous  at  each  end,  especially  the  lower  where  it  is  joined 
by  the  vagina.  Up  to  the  adult  period  of  the  segment  it  ia 
Kig-zitg  from  above  downwards,  as  seen  in  a  longitudinal 
section,  though,  as  seen  in  a  vertical  section  (fig,  3,  g\,  it 
does  not  deviate  towards  the  front  or  back  boundary  of  tl 
visceral  space  ;  in  a  mature  segment  it  is  straight  in 
view.  In  shape  it  is  oral,  flattened  from  side  to  side,  ^^v 
transversely  by  y^i  in.  from  before  backwards  (fig.  1,A); 
is  composed  of  fibrous  tissue  with  an  epithelial  lining. 
Slightly  from  the  upper,  but  markedly  from  the  lower 
extremity,  the  ovarian  channels  radiate  from  it,  but  on  each 
side  they  join  it  more  or  less  horizontally.  These  ovarian 
channels  (fig.  %,  in},  or  smaller  oSshoots  from  the  central 
canal,  have  essentially  the  same  structure  as  the  uterus ;  their 
length  and  direction  varies  with  the  position  of  the  glands  to 
the  central  canal.  From  the  sides  of  the  uterus  the  ducts  are 
symmetrical,  in  number  on  each  aide  amounting  to  about 
twenty-two;  not  uncommonly  they  are  bifurcated  and 
occasionally  branched  to  three  or  four  degrees.  Equally 
with  the  prolongation  of  the  uterine  structure  into  the  nar- 
row communicating  channels,  so  in  reference  to  the  limiting 
membrane  of  the  ovarian  glands,  there  is  an  irregular  bulbotu 
expansion  retaining  the  gland  structure  or  vitcUine 
which  lie  in  excavations  in  the  granular  albuminoid  aubst 
within  the  visceral  space. 

The  shape  of  the  ovarian  glands  varies  with  positii 
number  they  amount  to  about  forty-four  in  each  Ittteral 
of  the  scgmtTit,  Hnd  in  siie  from  jV  '"■  hy  »"«  Ui  Vb  hy 
Those  placed  between  the  upper  and  lower  end  of  the 
and  the  bouudttry  between  one  segment  and  another  are 

'  AcGorilitiK  to  llin  Sjilenlmii  tratinlulliin  uf  KuclienmoiBler't  '  Manual,* 
3ii[]  edilion.  tlio  nama  dnignating  t!ii*  pnnitite  vaa  zvivn  It  hjr  Kuoheit. 
meikter  cootequeiit  no  llic  MMTt^d  rhuwiUt  of  tlir.  median  literal 
coatinuDut  tuba  aniunil  wliieli  tb«  Niin  o(  tbo  worm  enfold  th^o 
Tliti  lube,  whicli  uppvirs  to  be  c«ntinuuu><.  aiul  wliiuii  I  regnril  u 
iiiilun-d  nie  lu  cull   ilm  aiiucies  y.  nrifiwMWAi/tf  "  (p,  138).     Id 

ddMlriplinn     Olin    WmlM    \«:     Inl     td    illf.T    Ilml.    llir    lllrTIU    \*    V 

llirmidljcMit  thp  [i^ir 
drwUr  till*  »», 

'  £nin«oft,'  p.  d  I 

p.  ma),  taken  rri.. 

nf  tllB  two  »«•  VIT)  syi;::rii  i-.n'ii  rm  ii>ii!i\  ui.inT  |i'iuiii  incrii  \ 
ai'irroiiiiiilioii  in  (ldhIuuit  Urlacmi  Uw  Ivu  spotaoi,  ktic  omiii  d 
tKJDg  ocutreil  iu  Uib  bead. 


umiuiig 
bulbotu 

iibsU^^H 

litioi^^l 

are  ^^^ 
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Irrmrly  irregnlar  in  ehtipe,  more  laterally  they  ate  §omcwliat   ' 
pear-stia[>erl,  hut  flattenL'd  where  they  ubut  upon  this  bouii- 
(Ury,  while  those  whose  tUscharging  tubes  are  horizontal  are   I 
tunow  clnngatcd  nnd  lobuliitcil  (iig.  2) ;  in  fact  their  oiitUue    I 
from  an  original  sphere  or  oval  is  ultimately  determineil  by   I 
cofnpivasion  from  within  ur  from  contiguoua  extenml  Btruc- 
tun?«.     Their  contents  are  closely  aggregated  vitelline  masses 
or  gemi-celU  (fig.   13,  e),   these  necessarily  varying  in  size 
and  aspect  with  iJie  degree  of  maturity  of  the  zooid  will  be 
hereafter  detailed. 

Aj>  compared  with  the  seminal  glands  the  ovarian  glands 
ire  (lifferen  till  ted  from  them  by  the  nature  of  the  encapsulating 
nerobranc,  largeness  of  size,  largeness  and  divergence  in 
ttructDTB  of  the  component  elements.  In  both  systems,  how- 
ever, the  analugy  is  completeof  the  special  element-producing 
masses  being  contained  within  coecal  dilatations  of  tbe  con- 
veying tubes. 

lf'aiiT-Va»cular  System. — Traversing  the  segment  on 
each  tiide,  parallel  to  the  lateral  edges  at  the  distance  of  V;  ii^- 
within  the  visceral  boundary,  is  a  canal  average  -^  in.  in 
iLiamoter  (fig.  1,  c).  The  lumen  of  tbe  canal  throughout  the 
Jlgneiit  is  far  from  equal  and  the  course  is  marked  by  slight 
^Hpulatious.  At  the  lower  end  of  each  segment  each  longi- 
^^Bnal  canal  swells  out  into  a  pear-shaped  dilatation  -^  in. 
^Hyy,  globular  end  towards  the  side  of  the  segment  and 
^Htow  end  continuous  with  tbe  transverse  water- vascular 
^KeI  (Bg.  2,  d,  e).  This  transverse  or  connecting  brancli, 
^Bnrsiag  the  centre  of  the  visceral  space  at  the  lower  bouii- 
^^■f  of  the  segment,  is  oval  in  outline,  straight  in  its  course, 
^B  tapers  slightly  towards  the  centre;  its  lumen  measures 
^Bin.  by  -rirs-  Immediately  below  it  is  the  fibrous  diaphragm 
^^knting  one  segment  from  tbe  other.  The  wall  of  the 
^HkIs  is  thin,  composed  ofdelicate  longitudinal  and  circularly 
^^pnged  fibrous  ti»sue  (fig.  IS,  a),  and  there  is  no  appear- 
^He  of  any  intercepting  medium  to  the  most  free  pasi^nge 
^Hlaids  in  any  direction.  The  longitudinal  canals  are  not 
^Bprnmonly  pushed  on  one  side  by  the  passing  genital  ducts, 
^^Be  tbe  mncr  wall  is  flattened  and  often  Rlobularly  pru- 
^^kd  inwards  by  the  distended  ovarian  glands  which  abut 
^^Bt.  ThuNc  of  one  segment  are  continuous  with  those  of 
^Hpreceding  and  succeeding  ones,  varying  only  from  tbem 
^HirBdntton  of  diameter;  the  transverse  branch  is  special  to 
^^■l  lootd.  The  globular  end  of  the  dilatation  at  the  junC- 
^^B  of  tlie  canals  comes  into  close  contact  with  the  inflected 
^^nr  Stmctuies  at  the  union  of  the  segments,  but  apparently 

^^bgMnQMnnHncaiiM  iwtiMim-^  raid  ib» 
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face;  this  ia  limited  to  the  longitudinal  cannls  at  the  free 4 
of  the  lowermost  zooid  of  the  colony. 

Having  now  described  the  anatomical  structures  present 
in  an  adult  segment,  it  becomes  necessary  to  detail  the  Unk- 
ing  of  tlie   zooids   togetlier,   (he    head,  and  the  modifiig^ 
tions  of  each  zooid  in  the   process  of  development  of.jl 
colony. 

Bond  of  connection  between  the  zooids. — The  lower  c 
esch  segment  is  slightly  expanded,  while  the  upper  end  oTtD 
succeeding  one  is  contracted  and  invaginated  in  the  one 
above  by  an  oblique  infolding  of  the  body  wall  from  below 
upwards  and  continuous  around  the  segment.  This  infolding 
implicates  the  skin,  circular  and  transverse  muscular  tibres; 
8ome  of  the  longitudinal  muscular  bands  terminHte  in  the  pit 
left  by  the  infolded  structures,  others  curve  wound  it, 
while  Che  more  internal  pass  from  one  segment  to  another. 
From  the  invaginated  p^^rtion  a  thin  fibrous  band  passes 
transversely  through  the  body  structure  majipt'd  out  by  the 
paucity  of  calcareous  nodules  on  each  side  of  it,  and  with  a 
similar  one  within  the  visceral  space  forms  a  diaphragm 
eeparating  one  segment  from  the  other,  penetrated  only  by 
the  longitudinal  water -vascular  canals,  some  of  the  longi- 
tudinal muscular  bands,  and  the  visceral  boundary.  Hence 
the  only  components  which  can  be  regarded  as  (special  to  each 
segment  are,  male  and  female  generative  systems,  transverse 
water -vascular  canal ;  all  other  structures  are  continuous  and 
common  to  the  entire  series. 

Head  of  Ike  Colony. — As  before  mentioned,  this  is  some- 
what sf^ua re-shaped  and  larger  than  the  neck,  towards  which 
it  ta|icrB.  It  partakes  of  the  character  of  alt  other  segmenta 
in  being  widor  ihau  it  is  thick,  but  in  a  much  leiis  ratio.  On 
irs  free  end  there  is  a  cross  furrow,  with  an  inflexion  of  the 
ttkin  at  the  centre  into  a  pit,  and  on  the  elevations  between 
the  furrows  and  the  free  edge  of  the  head  are  the  four  suckers 
8euti;d.  ImmediaK^ly  below  the  suckers  are  regular  trans- 
verse folds  of  the  cuticle — the  earliest  difTerentiation  of  the 
one  segment  from  the  other,  and  commonlv,  tliough  not 
necessary  or  constant,  a  large  quantity  of  dark  granular  pig- 
ment ic  coUeclod  in  the  tissucM  Ix^twecn  the  suvkcrs.  The 
sucker  may  be  defined  to  be  a  globular  inflexion  of  the  cuti< 
with  muscular  adjuncts  for  a  special  function — rlialj 
■Dchorin^  the  colony.  A  K'ction  through  it  (fi)(.  15)  r"^^ 
n*  follows: — The  epidermis  and  corium  of  the  f 
caticio  arc  coutiikuoua  throug^h  it,  forming  the  inner  lintngw. 
the  hollow  glob«>  (fig.  15,  d),  imly  that  the  r-oriuin  is  sliulitly 
Uiiekencd,  firmer  and  moro  dutic,  imd   its   d^^r  layer 
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^Enented   («),    the  latter   feature   rendering  tlie 
Br f  conspicuous  object  in  the  naked-eye  auatomy  of 
bparasite.     Next  to  the  deep  corium  layer  are  two  special 
Jes  of  muscular  libres,  one  radiating,  the  other  circular ; 
J  former  pass  from  the  corium  to  a  globular  fibrous  layer 
■.  15,/)  which  follows  the  contour  of  the  sucker  at  a  dia- 
\x  from  it  of  ^^  in.,  forming  a  point  d'appui  for  the 
Eating  proper  layer  on  one  side,  and  for  the  insertion  of 
Wular  bands  external  to  it  on  the  other ;  the  circular  fibres 
npletely  encircle  the  sucker  in  concentric  lines  within  the 
us  envelope.     The  diameter  of  the  interior  of  the  sucker 
Brakes  V^  in.,  of  its  circular  orifice  VtI"-!  that  of  its  fibrous 
Rtale  iV  >i>-     Occasionally  dark  pi)^mcnt  is  also  collecti'd 
e  exterior  of  the  capsule,  mapping  it  out  conspicuously 
I  the  surrounding  textures,  and  on  its  exterior  also  (ex- 
pal  tu  compared  to  the  sucker,  but  actually  internal  as 
■ared  to  the  head  generally)  the  longitudinal  muscular 
B  common  to  the  whole  colony  spread  out  fan-shaped,  and 
ftinsertcd  into  it  (fig.  15,  h).     Hence  these  external  bands 
ptin  the  fibrous  capsule  in  a  fixed  position  for  the  special 
Wclee  to  act  from,  the  radiating  bands  expand  the  area  of 
I  hollow  globe  and  so  induce  the  function,  the  circular 
tola  contract  it,  and  so  put  a  stop  to  the  sucking  action, 
nng  in  freeing  the  colony  from  the  anchoring  ground — the 
Icous  lining  of  the  small  intestine ;  the  sucker  being  fixed, 
I  fibrous  capsule  would  equally  form  a  point  for  the  longi- 
Biiial  muscles  of  the  colony  to  act  from,  and  to  move  the 
»re  aema  of  zooidei.     The  direction  of  the  axis  of  each 
fker  is  towards  the  corresponding  angle  of  a  square.     Tra- 
Ing  the  centre  of  the  head  from  the  neck  is  a  horizontal 
iU9  layer  which  divides  the  suckers  into  pairs,  into  what 
'  be  termed  a  dorsal  and  ventral   pair,    the    latter  cor- 
londing  tu  the  flat  surface  of  the  zooid  indicaied  as  ventral 
FtJie  position  of  the  genital  ducts    to  the  water- vascular 
tern  and  the  junction  of  vagina  with  uterus.     This  fibrous 
Iphrngm  is  the  termiuation  within  the  liead  segment  of  the 
JtUTxl  boundary-wall  cummon  to  the  culuuy ;  when  nearing 
\  neck  tlie  walls  approximatL'  somewhat  from  the  absence 
Kscra  \a  distend  them  (fig.  Iti,  h) ;  m  the  head  they  aie 
mtacl,  and  terminate  on  the  inner  surface  of  the  skin, 
fcweea  the  pairs  of  suckers,  just  beneath  the  skin,  and 
peBponding  in  direction  to  the  fibrous  stratum  (fig.  14,/ 
w),  is  the  central  water- vascular  canal  of  the  head,  the 
'se  or  connecting  branch  of  the  cephalic  segment, 
leter  w  much  larger  comparatively  ;  it  curves  down 
^nd  between  the  lalffal  suckers,  9iu<\  \)C(:oTa«%  c.qi 
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tiniious  wiih  ihe  langiCudinal  canals  of  the  colony.  Froolfl 
a  small  branch  appears  to  eucircle  each  sucker,  which  afta? 
wards  passes  down  to  merge  into  the  main  longitudinal  CAnal 
of  its  side,  so  that  a  section  through  the  huad  inimediately 
below  the  suckers  reveals  the  cut  lumen  of  three  tubes 
towards  each  lateral  edge,  while  one  through  the  neck  some- 
what lower  reveals  only  one  (dg.  16,  c),  thesmaller  brattchea 
having  very  rapidly  iaosculated  with  the  main  trunk. 

Proffre»»ive  development  of  the  Zooidt. — The  so-called  neck 
of  the  tapeworm  is  that  part  of  the  colony  from  which  the 
production  of  new  segments  starts  and  their  subsequent 
development.  A  transverse  section  of  it  (tig.  Iti)  shows  that 
the  body  structure  wiih  the  inorganic  granules  irregularly 
arranged,  the  &brous  boundary  of  the  visceral  space  witli  tlie 
contained  granular  albuminoid  material,  and  tlie  water-vas- 
cular canals,  are  all  present  in  it  as  in  the  mature  segment, 
the  viscera  only  wanting.  Immediately  below  it  fiii«  external 
transverse  furrowings  of  the  skin,  closely  approximated, 
foreshadow  the  segmental  differentiation  which  is  more  clearly 
indicated  internally  by  the  delicate  but  decided  transverse 
fibrous  diaphragm.  A  longitudinal  section  through  tliew 
early  segments  shows  the  transverse  water-vascular  canals  aa 
small  and  closely  npproximatedehannela,  giving  at  first  sight 
the  idea  of  this  portion  of  tho  colony  bf  ing  more  freely  sup- 
plied than  elsewhere,  yet  not  exceeding  in  fact  the  number  of 
the  component  segments.  These  transverse  branches  diverge 
more  and  mure  from  each  other  as  the  segments  lengthened 
from  the  head  ditwnwards,  and,  as  well  as  the  longitudinal 
canals,  increase  in  calibre ;  hence  we  may  Hken  this  system  of 
vessels  to  a  ladder,  the  aides  eorresiwnding  to  the  main 
channels,  the  rounds  to  the  transverse  branches,  and  the 
larger  terminal  ends  of  the  sides  to  the  open  lumen  of  the 
main  channels  in  the  lowermost  segment,  while  wc  must  cour 
nect  the  smaller  terminal  ends  of  the  ladder  t'Ogether  at 
top  by  a  thickish  transverse  branch  to  coincide  with  the 
between  the  pairs  of  suckers.  At  the  lUOtb  segment 
the  head  the  viscoral  space  is  mon-  dearly  dcfinvd  by  t! 
darkness  uf  the  surrounding  body  structure  from  thi 
amaaaing  in  it  of  the  calcareous  granules,  and  iu  the  lower 
portion  of  it  in  the  midline  of  the  segment  is  a  collociioo  of 
delicate  ^anuhir  material  freely  imbibing  colouring  mati 
first  indication  uf  tbe  uterus.  At  the  iOQiU  st^iitueni 
inflvction  of  tlic  body  structures  at  the  junction  of  the 
is  well  pronounced,  as  also  thn  fibrous  diaphrugm  ;  the 
extremity  of  the  uterus  ts  in  tho  form  of  a  globuUr  granuUr 
■  cloM  to  the  lower  boaodary  of  the  segment,  and  curving 
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t  and  autwarda  from  it  toirards  a  lateral  edge,  but 

f'^Rcliin;^  it,  are  lin«!<trly  arranged  graniites  similar  to  the 

)  glubult^,  the  uurly  sta^e  uf  the  vagitial  canal ;  a  cal- 

a  of  granules  is  al§«  presant  near  a  lo»gitudiiml  water- 

aimr  cannl  at  the  site  ol'  the  bulb  of  futuri;  penis.     At  the 

li  segutont  the  lower  end  of  the  uterus  is  clearly  dt^fiiied, 

L  a  broad  undulating  band  of  granules  pass  from  it  in  the 

tral  line  to  the  upper  end  of  the  segment ;  the  outline  of 

pgimital  pit  i»  distinguidhable,  and  the  cuticle  of  ihe  edge 

■egment  corresponding  to  the  future  genital  aperture  is 

■id  ;  there  is  tin  irregularly  undulating  granular  accumu- 

I  between  the  limtfituilinal    water- vascular    canal    am! 

{^centre  of  the  segment  in  the  line  of  the  site  of  seminal 

From  this  point  to  the  270th  segmenta  rapid  advance 

rcloiiuent  takes  place;  the  uterus  becomes  clearly  dL'fintsl 

dulaling  canal,  terminating  at  each  end  in  a  bulbous 

tabnn,  and  omtaining  within  it  spherical  epithelium  like 

les;  the  vagina,  ahiirply  outlined  with  dark  granules  in  its 

ills,  is  traceable  from  the  uterus  to  near  the  genital  pit;  above 

.ir.    level  of  the  vagina,  from  the  longitudinal  water- vascular 

anal  inwarils,  is   a  line   of  somewhat  spherically  amassed 

iniilvs,  seminal  glands,  anil  in  a  sitnilar  jroeition  as  regards 

h  canal,  but  rather  close  to  it  and  arranged  from  above 

■rnvards   in   the   segment,   are   similar    masses,   ovarian 

pds ;  thfi  body  of  the  penis  is  foreshadowed ;  the  expansion 

"  e junction  of  the  vascular  canals  is  well  defined;  the 

B  nodules  are  approaching  linearly  arranged  from 

pcdrcitmfereuce  of  the  body  substance  to  the  visceral  boun- 

At    the    HSSnd   segment,    the    genital    orifice    being 

Mrent  to  the  eye,  the  seminal  and  ovarian  glands  are 

trly  deSned  and  recognizable  as  such,  the  latter  at  least 

}  in  number  on  each  aide  of  the  uterus  and  containing 

leliam-Uke  spherical  cells  can  be  turned  out  from  the 

javationx  in  the  visceral  substance  in  which   they  lie;    in 

lower   half  of   the    segment    the   ovarian    tubes    are 

^agui»liable,  in  the  upner  half  there  is  still  a  distinct 

ration    between    the    glands  and  the    uterine  channel; 

1  the  lower  uterine  bulb  and  the  segmental   boundary 

I  ovarian  glands,  and  these  produce  an  elevation  hi  site  of 

t  vaf^nal  communication  with  the  uterus  to  the  junction 

e  lower  with  the  upper  two  thirds  of  segment ;  frum  the 

■ital  pit  fibres  paas  in  forming  the  sheath,  and  within  it 

I  oyUiiilrically  arranged  granules  outline  the  penis.     AC 

V  wDth  segment  the  peni«  is  fully   forme<l,  Ihe  seminal 

I  ooDtieets   the   testicular  boillc;^,  nmny  of  the  ovarian 

■  have  coalesced  and  all  are  connected  with  the  utKtvwa 

fO*,  Xr. NEV  SJSB.  & 
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channel ;  between  the  upper  bulbous  end  of  uterus  aiH 
upper  boundary  of  segment  are  also  ovarian  glands.  At^ 
590th  segment  the  zooid  may  be  declared  adult  with  full 
developed  male  and  female  generative  systema,  the  latter 
from  the  uterus  inclusive  to  its  ctscal  offshoots  as  ovarian 
glands  filled  with  immature  vitelline  masses ;  the  length  of 
such  a  segment  would  be  ^  of  ite  breadth,  the  anatomical 
details  would  coincide  with  the  description  already  given  of 
the  several  components  of  the  segment  under  the  respective 
headings.  At  the  690th  segment,  rather  broader  than  long, 
fully  developed  ova  are  present  in  all  the  female  passages 
except  the  vagina ;  the  animal  is  mature.  From  this  point 
the  male  generative  system  atrophies,  and  it  is  a  difficulty  to 
find  a  seminal  gland,  the  segments  markedly  elongate  and 
the  uterus  straightens,  the  lowermost  prepare  for  separation 
from  the  parent  stem. 

The  dropping  off  of  the  over-ripe  segment,  so  far  as  the 
eye  can  trace  it,  consists  of  a  gradual  thinning  and  lengthen- 
ing out  of  the  upper  half  reaching  ils  acme  at  the  portion 
invaginated  in  the  lower  half  of  the  preceding  segment, 
until  the  line  of  junction  is  reduced  to  a  mere  thin  film  of 
tUsue  ready  to  give  way  on  the  slightest  external  force ;  the 
lower  half  of  the  segment  from  the  genital  orifice  downwards 
undergoes  but  little,  if  any,  change.  More  minute  exami- 
nation reveals  that  the  line  of  rupture  takes  place  through 
th«  fibrous  diaphragm  dividing  the  segments,  a  point  where 
tlie  calcareous  granules  in  the  body  substance  are  in  a 
minority,  and  the  point  where  separation  takes  place  when 
force  is  applied  to  the  zooids  in  continuity  and  in  a  mature 
district  of  tlic  colony.  The  transverse  water- vascular  eaaal 
is  encroached  on,  and  all  but  obliterated  by  the  ilistcnded 
ovarian  glands  abutting  on  it,  the  ovarian  follicles  in  the 
upper  half  coalesce  by  disintegration  and  rupture  of  the 
intervening  substance  so  that  the  ri|>e  ova  lie  free  in  the 
ragged  space ;  soon  the  corium  is  the  only  retaining  link,  «nd 
ultimately  this  gives  way,  allowing  the  segment,  with  it< 
upper  half  free  to  discharge  ova  and  its  lower  half  com- 
paratively intaet,  to  be  carried  out  of  the  host  with  the  foical 
excreta. 

From  these  details  it  will  be  apparent  that  the  den 
mviital  process  mainly  coiit^entN    the  gL-rierative  systei: 
body  structures  deviatbig  but  little  except  in  bulk  i 
part  of  the  colony  ;  also  thai  the  formation  of  thi 
the  Mjiaration  of  tt  into  MiH'ct^sKivc  zoc 
Iripmeul  of  tlie   viscera.     It  will  uUu 
first  appearance  of  the  visceral  oomiwneiita  < 
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form  of  amassed  granules,  showing  iheir  functional  activity 
the   comparative  rapid  imhibitioii  of  colouring  matter  ; 
■iiil  that  the  lower  half  of  the  segment  anticipated  the  upper 
iialf. 
The  fvmole  eystera  preceded  the  male  in  all  corresponding 
1,  the  uterus  and  vagina,  then  the  ovaries,  subsequently 
connection  of  tlio  former  with   the  latter  throuj^h   the 
Inn  tubes;  equally  the  bulb  of  the  pen ia  was  first  a p- 
{Hkrcnl  ill  the  male  system,  then  the   eeminal  glands,   ulti- 
mately   the    connecting  channel — the   seminal  duct    or    vas 
defprens.     Judging  from  the  condition  of  the  ova  fecundation 
must  liave  taken  place  at  the  590th  segment,  and  after  this 
the  female  passages  become  a  mere  receptacle  for  the  maturing 
jtcnna  which  evidently  ripen  irregularly,  as  evinced  by  the 
GomtningliDg  of  advanced  and  progressing  ova  in  the  same 
id,  and  ciiually  as  well  in  the  passages   as  in  the  site  uf 
ir  production. 
Cunctfniiiig  the  ova  we  may  say  that  the  vitelline  particles 
the  earUest  stage  are  spherical,  oval,  or  irregularly  com- 
!(!  masses  of  protoplasm  with  a  strongly  defined  nucleus, 
average  i-aV  „  in-  in  size  (fig.  17,  a).     Large  fat-giobules 
the    protoplasm,  and  division  of  the  nucleus  ensues 
OQtil  the  segmentation  fills  the  thick  double- outlined  wall 
(ti  to  c).     Separation  of  the  components  takes  place  into  two 
parts,  a  sharply  defined,  firm,  yet  elastic,  spherical  body,  the 
fonuer  nucleus,  the  future  egg;  an  irregular  soft  surround- 
granular  mass  (fig.  17,/).     The  spherical  body  gradually 
Qca  more  and  more  pronounced  and  increases  in  fimi- 
■  double  outlined  wall  is  seen  with  radiating  lines  upon 
and  enclosing   a  globular   body,  the  embryo  ;    while  tlie 
ifl  surrouudiug  protoplasmic  material  assumes  an  irregular 
lUtiine  and  wastes    (^,  A).     The  ovum  darkens,  the  shell 
becomes  rigid   and  the  radiating   lines   more   defined,   the 
iicling  soft  mass  disappears  and  the  egg  is  matured  (i). 
»uch  the  average  size  is  ^-Jtj  in.,  but  varying  from  ^-^  to 
^_,;  shape  spherical,  uval,  or  flattened  on  one  side  from 
compression,  or  half-raoon  form;  colour  dark  brown;  the 
sbcll  is  rigid  but  friable,  with  radiating  lines  made  up  of 
minute  pits  on  its  inside;   within  the  shell  is  a  membrane 
which  loo!=oly  rctiitna  the  embryo.     This  outer  protection  is 
remarkably  indestructible;  alkalies  have  no  effect  nn  it  ex- 
cept rendering  its  characters  more  clear,   apparently  fmrn 
pruduciu);  complete  transparency  of  the  surrounding  albumi- 
noid mntvnal ;  dilute  ucida  [I  to  10}  are  innocuous  ;  tempo- 
rary immersion  in  strong  acids  leavtis   the  shell  still   intact, 
uitric  acid  colouring  it  yellow,  sulphuric  acid  bi:Q'Hu;Vwev\Vj- 
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four  hour 6*  steeping  in  hydrochloric  or  sulphuric  acid  proc 
no  further  result,  while  the  same  period  of  nitric  atid  com- 
pletely destroys  every  particle  of  the  segmeut  except  the 
egg ;  some  of  these,  however,  would  seetn  to  disappear  under 
its  influence,  while  others  effectually  resist  it;  fire  alone  com- 
pletes their  destruction.  Hence  I  infer  that  the  shell  H  eom- 
}Hwed  of  a  chiiinous  material  akin  to  the  hom-hke  corerinf^ 
of  certain  insects.  The  emhryo  is  spherical,  with  an  oval 
offshoot  occasionally  to  be  seen  from  it  suggestive  of  a  head  s 
irregtilar  folds  can  he  discerned  on  its  soft  exterior,  and  six 
spicules  arranged  in  a  circle  in  pairs  ;  these  spicules  arc; 
])ointed  at  one  end  and  thickened  and  globular  at  the 
other. 

Malformations. — Divergencies  from  the  nomwl  charnclera 
are  not  uncommon  in  these  parasite  colonies,  the  predonti- 
nating  forms  being, — a  genital  pit  on  each  side  of  the  seg- 
ment, a  triangular  shape  of  one  segment  trom  deficient 
development  of  one  lateral  half  interposed  between  the 
usual  square-shaped  normal  outline  of  segments  above  and 
beiow  it.  In  one  colony,  in  addition  to  the  above  monstrosi- 
ties, were  segments  with  a  double  genital  pit  on  the  one 
side,  and  for  about  two  inches  of  the  colony  there  was  no 
external  infolding  of  the  body  Structures  to  define  the  limits 
of  each  segment,  nor  was  there  any  internal  boundaiT,  but 
the  genital  orifices  were  amassed  on  either  side  in  patches  of 
from  two  to  five,  and  in  total  amount  greally  in  excess  of 
what  ought  to  have  been  present  over  this  length  of  the 
parnsile. 

In  all  these  instances,  whenever  the  genital  pit  ■ 
existence,  full  developed  internal  structures  oorrespoiidi 
it.  In  those  segments  where  the  two  genital  orifioes  wd 
the  same  or  opposite  sides  of  the  zooids,  there  wiis  one  oU 
cavity,  two  vagmie,  aud  two  male  systems.  In  the  triangi 
sejjment  the  components  were  normal  in  numl>er,  but  the 
uterine  canal  wits  obliquely  placed,  the  ovarian  olf«hoot« 
towards  the  base  of  the  triangle,  the  lateral  edge  in  whi^^ 
the  genital  |iit  was  seated,  were  as  usual,  those  ou  the  Cii^^| 
site  side  were  undeveloped.  In  the  portion  of  ('^^^l 
above  mentioned  with  so  extraordinary  an  amount  and  ^^^| 
lion  of  genital  pitn,  there  the  uterine  cutial  exteiidei!  thra^^^l 
out  the  nialformt-d  part  with  frequent  vngina;  and  spcr^^^H 
tulws,  full  dcvcliqW  »vii  in  ihrchnnneU  and  glands.  I^^H 
mnlformatioiifl  exhibited  either  excutmive  or  amiated  deff^^H 
ment.  The  uterine  canal  was  in  accord  with  the  ^^H 
•tructunw,    exhibiting    no    segmeiiUl    division   wheri^^^f 
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U(l  fibroua  diaphraj^m,  beaiing  out  in  these  divergencies  the 
rmnl  development  of  the  segmenU  from  the  bead  down- 
nU  on  the  point  of  ihe  body  structures  preceding  the  pro- 
etion   and   development  of  the  viscera,  and  evidently  alao 
I  them. 
'iremvrkt. — The  main  function  of  (be  zooid  is  that 
tion,  all  else  being  but  flubservient  to  it.     The 
■eoniact  between  the  nooid  and  the  trematode  are  £o 
to    link  the   one   with  the   other  in  the  animal 
BPiies,  to  eauw  the  ceatoid  colony  to  be  regflr<led  as  a  com- 
pound fluke-wortn.     I  have  said  nothing  in  the  preceding 
pages  on   tbo  existence  of  a  nervous  system,  fur  the  reason 
■hat  clear  aoatoRiioil  details  were  not  fortlicomiiig  to  warrant 
^B  8tst«flient  of  iUi  presence;  yet,  on  the  other  hand,  there 
^Be  Giiitt  evidence  of  the  existence  of  a  ganglion  to  the  bead 
^K^tbe  forai  of  a  circular  nucleated  cell  mass  in  the  centre  hc- 
^HtUh  the  suckers.  But  whether  ihe  presence  of  nerve-cenlres 
^Bt  OT  cannot  lie  demonstrated  there  can  be  no  question, 
^Hln  eubjecUve   evidence,  of  structures  set   apart    for    the 
^ftordination  of  certain  movements  and  performance  of  certain 
^^bctioits;  fur  example,  a  centre  must  be  present  towards  the 
^Htd  for  combining  the  sucker  action,  and  also  one  in  each 
^BpneDt  for  regulating  the  movements  necessary  in  copu- 
^^Bon,  also  connrctinj;  fibres  must  pass  from  one  segment  to 
^Bpther  for  mutual  action  to  this  end,  for  by  analogy  we 
^■ut  regard  the  zooids,  although  hermaphrodite,  as  not  self- 
^Burcgnating,  and  hence  consensual  action  is  required. 
^Hxhe  genital  pit  of  one  segment  could  be    brought  into 
^^talact  with  that  of  another  a  short  distance  removed  by  the 
^Krving  and  bending  up  of  the  colony  to  one  side,  and  by 
^Bk  action  a  transposition  of  their  respective  oriiices  woiiltl 
^Bnilt,  the  penis  of  the  upper  segmeut  would  correspond  to 
^K  vagina  of  the  lower,  and  vice  verta,  and  mutual  impreg- 
^Btion  would  ensue. 

^K|t  is  al^o  noteworthy  that  the  diameter  of  the  vagina  gene- 
^Hly  i^  TfWn  iti->  while  the  smallest  size  of  the  mature  egg  is 
^K^'in.,  or  a  relation  of  the  latli-r  to  the  former  of  rather  more 
^■n  3  to  t ;  the  egg  is  unyielding,  and  the  dtdicale  structure    . 
^Hthe  lake  oeitber  suggests  elasticity  nor  contractility ;  in  nil 
^B^ numerous  sections  I  have  made  I  hare  never  found  no   j 
^Hv  within  the  canal,  while  the  uterus  is  distended  with  them    I 
^^be  to  the  iniinl  of  cummuuicatiun ;  and  hence  1  infer  tbut   J 
^Kfiinclion  of  the  vagina  does  not  incUiile  the  discharge  of  I 
^H  OVA,  but  is  limited  to  the  reception  of  the  male  organ,  for  I 
^^nch  the  muscularity  near  the  external  orifice  succeeded  by   ] 
^K  dilatation  is  well  adapted,  and  transference  of  the  seminal^ 
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particles.     On  the  separation  of  the  segment  from  the  paj 
»tem  the  uterus  and  ovarian  passages  are  opened  «p,  anJT 
free  outlet  for  the  eggs  io  the  upper  half  of  the  eegoient  is 
thus  provided,  highly  suggestive  of  the  rupture  of  a  mature 
spore   case,^     while   those   in    the   lower   half   would   »Utt 
escape  through    the    ru^ed    aperture    from    the    muse  ^^" 
contraction  of  the  freed  segmeut  soon  after  extrusion  t 
the   host,   or   be   set  at  large   by  the  subsequent  diai 

The  absence  of  an  intestinal  canal,  and  the  restrictiaj 
the  function  of  the  suckers  to  anchoring  merely,  necMM 
involves  the  absorption  of  nutriment  by  the  body  genera 
doubtless  obtained  from  the  iugesta  of  the  host.  What, 
however,  is  the  function  of  the  water- vascular  system  in  this 
parasite  colony  ?  Is  it  at  all  excretory  ?  and  if  for  the  purpose 
of  conveying  a  fluid  within  for  respiratory  purposes,  then, 
considering  the  conditions  under  which  the  colony  is  placed 
in  the  intestine  of  the  host,  and  the  patulous  character  of  the 
lowest  and  largest  channels,  would  not  the  taken-iu  duid 
from  the  intestinal  canal  officiate  also  for  nutritive  purposes  ? 
Certainly  the  inference  is,  that  in  this  instance  these  tubal 
ramifications  would  act  in  both  capacities. 

What  miiy  be  the  especial  office  nf  this  parasite  colony  in 
the  scheme  of  the  universe  is  a  difiicult  problem  to  sulve. 
The  neglect  of  strict  sanitary  precautions  in  our  food  and 
drink  snpply  is  unquestionably  their  gain,  and  the  loath- 
somenesa  of  harbouring  such  creatures  greatly  induee^^^ 
respect  for  preventive  measures,  and  assists  in  their  eiiAf 
ment.  There  is  no  reason  to  doubt  that  we  have  the  n 
within  our  own  hands  to  rid  our  bodies  of  all  chatti 
becoming  the  hosts  of  these  zooids,  and  thoy  certainly  ll 
to  us  in  the  light  of  avengers  of  neglecteil  laws.  But  1 
ever  may  be  the  solution,  there  can  be  no  question  o_ 
remarkable  adnplahility  ofeach  K'xiid  in  its  anatomical  dej 
to  the  conditions  under  which  it  is  placed,  and  for  the  r~ 
duction  of  its  kind.  Assuming  that  each  ovarian  glund4 
duces  200  ova,  each  zooid  would  develop  8S00  ;  and  ( 
basis  thai  the  colony  consisted  merely  of  800  segments  (that 
which  we  can  count  in  a  colony,  but  which  is  very  much 
□ndcr  the  mark ;  for,  as  far  as  wc  can  judge,  reproiluctioa  ut 
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W^eDM  from  the  neck  may  go  on  to  an  infinite  extent) 
^~    obtain  over  7,000,000  germs  from  one  parent  stem,  each 

'  capable  of  originatiQg  a  similar  colony  under  favorable 

idttioQS. 

Addendum. — Since  the  above  was   written,  in   a  recent 

postmortem  at  Netley  an  example  of /our  T.  mediocaneUata 

in  the  same  subject  was  met  with.     For  the  last  four   and  a 

hulf  years  the  man  had  not  been  out  of  England,  for  the  last 

one  year  and  eleven  months  he  had  been  continually  in  bed, 

with    a    fractured   Bpine,  and  within  a  few    days   of  death 

^^when  he  passed  a  number  of  segments)  he  was  not  known 

^^to  be  infested  by  the  parasite.     The  largest  of  the   parasite 

^^Monies  measured  69  inches,  and  was   composed  of  about 

^BSO  segments ;  there  were   marked  differences  between   the 

colonies  in  total  length,  in  size  of  segments  at  corresponding 

points  in   the   colonies,  in   the  degree  of  regularity  of  the 

genital  pit,  in  the  more  or  less  distinctness  of  the  eo-called 

neck,  and  in  the  general  aspect  and  clearness  or  opacity  of 

the  zooida ;    the    breadth  of  the   broadest  segment  in  one    , 

colony  measured  Tirlhs  iu.,as  compared  with  ^V ths  and  T^ytha 

to  -rV''bB  in  the  corresponding  segments  of  the  others ;  the 

linbined  features  showing  a  marked  range  between  indi-    ' 

idual  colonies,  and  indicating  how  unreliable  these  points 

e  for  the  dJ£ereutiatiou  of  one  species  from  the  other  of  the 

me  genus. 


hsBUDtNO  in  Elder  Pith, /or  Cutting  Sections.     By  C. 

I  H.   GoLmNO   Bird,    B.A.,    M.B.,  Loud.,   F.R.C.S.E., 

Hon.  Secretary  to  the  Medical  Microscopical  Society.' 

|SoMB  lime  ago  a  paper  was  read  before  this  Society 
nloining  the  modus  operandi  of  section  cutting  after 
ioeddiug  in  wax ;  and  taken  as  a  whole,  there  is  nothing  iu  I 

process  that  is  objectionable,  nor  is  there  Hiiythin; 
mting  to  allow  of  its  being  as  perfect  a  method  a 
■•ible  of  attaining  the  end  for  which  it  was  designed.  It  I 
k.therefore,  not  as  a  rival  thai  I  bring  before  your  notice  the  I 
s  in  elder  pith — one  known,  perhaps,  to  some  of  you, 
lu^h  not  generally  adopted  in  this  country ;  yet  it  pos- 
8  certain  advantages  over  the  one  in  wax,  and  especially 

Abeion  tiio  Medieal  Jtfiorosoopioal  Souetj,  Ifl 
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w  where  it  is  a  question  not  only  of  imbedding,  but  of  ■ 
a  microtome  as  well.  If  held  simply  in  the  finger*  witi 
instrumental  aid,  [>ith  will  yield  sections  in  most  cases  cqari 
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to  those  obtained  b^  the  more  complicated  wax  method,  anil 
at  a  cost  of  far  less  time  and  (rouble,     In  the  histologic^ 
laboratory  of  Prof.  Ranvier,  at  the  College  de  Prance,  ~  "" 
pith  is  the  only  imbedding  medium  employed  for  all  vai 
nf  tissue,  and  transverse  sections  of  spinal  cord   ohtl 
through  its  means  I  recollect  as  pecriliarly  good. 

The  principle  on  which  it  depends  is  simply  the  swelling 
of  the  parenchj-matous  tissue  of  the  dried  pith  in  the  pre- 
sence of  moisture,  so  that  if  placed  dry  in  a  rigid  tube,  ag 
that  of  the  microtome,  ^ritli  the  tissue  to  be  cut  let  into  its 
centre,  the  addition  of  a  little  water  will  in  the  course  of  a 
few  minutes  so  cause  the  pith-cclIs  (o  expand,  that  the 
specimen  becomes  immoTably  fixed.  Sections  are  then 
readily  cut. 

Any  microtome  may  be  nsed  for  this  purpose ;  but, 
rule,  the  English  instruments  have  so  large  a  bore  tl 
great  expenditure  of  pith  is  involved  i  lience  I  prefer 
smaller  instrument  known  as  Ranvier's  microtome,  ihp  ono 
alone  used  in  the  CoU^e  de  France.'  It  cirries  tubes  of 
three  different  siecs,  and  is  intended  to  bo  held  in  the  left 
hand  of  the  operator,  and  not  to  be  fastened  to  the  IhWc  ; 
and  though,  perhaps,  a  little  more  practice  and  maniimlaiiTe 
skill  are  required,  it  has  the  advantage  of  so  far  yielding  to 
the  razor  that  the  brass  top  need  never  he  cut,  while  with  a 
slight  rotatory  action  on  its  own  axis  given  to  the  instrument 
at  tlie  moment  the  section  is  being  cut,  so  as  to  meet  the 
razor  halfway,  as  it  were,  the  specimen  may  be  lilei 
"whipped  off'"  without  any  of  that  pressure  exerted  upi 
where  a  lixcd  microtome  and  a  razor  held  in  both  banili 
employed. 

The  pith  used  is  that  of  the  common  elder,  and  so  is  ft 
in  cylindrical  pieces  of  varying  diumetr.  As,  h'lwcvei 
docs  not  matter  in  how  many  pieces  it  is  em|doyed,  proi 
the  specimen  be  wri!  held,  tnc  thickness  of  the  pith  ' 
much  moment;  still,  to  avoid  trouble,  it  will  be  found 
the  thicker  are  the  better. 

Suppose  it  be  required  to  out  a  ncclion  of  a  tissue  oTal 
(me  eighth  of  an  inch  in  hri-adlh,  M-lecI  first  n  pi^rc  of 
about  ihr  si/c  of  the  tube  i.f  the  microlomo,  and  of  thi- 
length  as  the  spirctmrn  ;  i-plit  it  ItingituilinHlly,  and  will 
finger-nail  mase  n  tmall  furrow  on  the  cut  surliiccs  of 
'  TbH  inttramntt  u  niado  bj  Vrrlok,  ol  Ptrb.  Ttiu  Ibree  inbu 
I  the  roikiwiag  dttmstont  19  wim^  10  aini.,  li  uu 
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half,  som«wbRt  (Mirresponding  in  depUi  to  the  thickness  of  the 

"  HUB  to  be  eut ;  pUce  the  latter  in  the  groove  thus  formed 

t  one  piece  of  pith,  and  lnj  the  other  upon  it.      Holding 

macs  between  the  thumb  atid  linger,  force  it  by  jjentle 

More  itil«  the  microtome  fruoi  above,  bevelling  off  the 

Irenity  of  tlje  pith,  if  necessary,  to  make  it  euler  B»or« 

kdity :  wid  theu  with  the  thumb  press  duwn  th«  whole  to  & 

ti  rather  below  tliat  of  the  plate  of  the  iitstrumeiit. 

,  Hie  miMS  now,  if  properly  fitted,  should  remain  tolerably 

mly  fixed  in  the  tube  by  the  force  of  compression  employed, 

_  _t  not  CO  tijihtty  as  to  enable  one  to  cut  sections  at  once  ; 

'  far  if  this  bo  the  case,  the  addition  of  water,  will  on  expand* 

ini;  the  pitil.ciusesuch  pressure  as  might  injure  theepecimen, 

txprrieacv  nlone  ran  suggest  the  exact  amount  of  force  to 

employ.     Should  the  mass  be  too  siimll,  it  must  be  either 

fitt*d  to  a  still  smaller  tube,  if  there  be  one,  or  some  extra 

ilips  of  pith   should  be  packed  around.      In  either  case  the 

ui--Xt  step  is  to  invert  the  microtome  into  a  saucer  of  water; 

or,  in  the  case  of  an  instrument  already  fixed  in  the  upright 

position,  water  must  he   poured  upon  it.     In  about  three 

DiiiiDbs  the  pith  will  have  swollen  Bulhciently  to  bold  the 

specirocD  firmly  in  its  place,  to  have  moulded  itself  so  as  to 

[ittt  all   inequalities  or  irregularities  in  the  outline  of  the 

•Mie  enclosed,  and  to  prevent  effectually  any  chance  of  its 

irotviug  in  the  microtome  when  the  section  is  being  cut. 

Wberp  larger  pieces  of  tissue  are  used,  say  of  J  to  4  inch 

in  breadth,  they  must  be  packed  in  a  manner  similar  to  that 

de»cribed.    Only  four  or  more  separate  jMeces  of  pith  must  be 

vnploycd  according  to  circumstances.    Support  on  two  sides 

MMUy  >*  often  enui^;h,  es|>eciaily  in  the  case  of  chromic  acid 

enfl  that  have  nndergoue  a  full  degree  of  hardening. 

>  causing  it  lo  swell,  the  moistening  of  the  pith  takes 

fay  tliat  extreme  brittlenesB  that  ciiaracterises  it  in  the  dry 

BUte,  and  which,  by  causing  it  lo  break  from  the  specimen 

embedded,  would  effectually  frustrate  any  attempts  to  obtain 

m  good   Ktction ;  for  this  reason  pith,  even  if  held  in  the 

^^^■Gfs  only,  should  be  previously  moistened.     As  in  cutting 

^^^E  tpecinien;«,  the  raeor  should  be  dipped  in  spirit. 

^^^BO  tlioae  who  have  never  tried  it  this  process  will  probably 

^HBrst  aiftht  offer  several  objections ;  these,  however,  I  hope 

to  ihuw  nwy  nut  only  be  overcome,  but  that  real  advantages     , 

are   to   be   fi>uud   in   it.      The  pressure  exerted   upon  the    i 

xpcoimen  by  the  swelling  pith  naturally  first  suggests  itself  J 

14  tlic  principal  drawback.    In  answer  I  can  only  say  that  if  ■ 

the  tissue  be  hardened  iu  the  usual  manner  and  to  the  usual    I 

dcgroo,  nothing  i»  to  be  leored  oc  this  score;  1  \\*\e\»'Oa.J 
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used  it  and  Kcen  it  used  with  very  many  varietiea  of  tissue, 
and  never  found  il  exert  a  pressure  that  in  any  way  ww 
productive  of  harm,  and  this  remark  applies  even  to  such 
structures  as  spinal  cord,  provided  tliey  have  previoualy 
undergone,  as  stated  above,  the  usual  amount  of  hardening. 
Should  it  be  feared  in  any  one  case  that  pressure,  however 
slight,  mifibt  do  some  injury,  the  specimen  can  previously 
be  covered  with  a  thin  coating  of  wax  or  paraffin,  and  then 
fitted  into  the  pith.  The  chance  of  the  pith  revolving  in  the 
microtome  like  wax  has  already  been  alluded  to ;  this  in- 
convenience never  occurs,  the  friction  offered  by  the  rough 
Eilh  being  sufficient  to  prevent  it.  To  the  vegetable 
istologist  pith  ia  an  invaluable  medium;  for  wax  et  hoc 
genua  omne  are  almost  out  of  the  question  when  it  comes  to 
cutting  sections  of  leaves  and  the  like;  while,  further,  the 
pith  is  far  less  likely  to  blunt  the  razor,  and  is  more  easily 
moulded  than  carrot,  to  which  many  resort  for  a  similar 
purpose. 

It  may  further  be  urged  that  pith  always  involves  the 
use  of  the  microtome  ;  and  6o  it  certainly  does  :  for  when 
simply  held  in  the  fingers,  though  capital  results  may  be 
obtained,  I  fully  admit  that  imbedding  in  wax  ia  preferable 
if  the  time  for  il  can  be  spared.  The  question,  therefore,  of 
pith  versui  wax  is  one  chiefly  of  time  and  of  comparison, 
and  though  many  microscoptsts  seem  to  have  an  innate 
hatred  of  microtomes,  I  ask  whether  it  is  better  to  adopt  a 
process  involving  mechanical  aid,  but  that  costs  no  time  to 
speak  of,  and  next  to  no  trouble,  or  one  in  which  mechanical 
aid  without  special  adaptation  cannot,  even  if  required)  be 
employed,  and  in  which  lime  must  be  sacrificed  in  prepara- 
tory steps ;  and,  in  consequence,  much  trouble  given  ?  It  will 
he  seen,  of  course,  that  I  am  especially  alluding  to  the  rota- 
tion of  (he  wax  in  the  microtome,  as  well  as  to  the  fiict 
that  a  tissue  once  imbedded  in  the  machine  cannot  a  second 
time  be  refitted  without  an  entirely  new  proceivs  of  coating. 
Such  is  not  the  case  with  pith.  The  specimen  may  be  placed 
a  score  of  times  in  the  microtome,  and  af^r  each  be  replaced 
in  snirit,  and  ns  quickly  refitted  in  thv  pith,  if  required,  as 
OD  the  first  occiuioii.  This  suggests  the  combineil  um;  of 
pith  and  wax  that  may  be  employed  ;  it  has  already  been 
menlioncd  n»  protecting  ihc  upcciincn  from  all  harm  from 
nre^ure;  but  it  in  useful  also  afier  a  wax  cant  hasbiH-n  made 
m  iho  microtome.  Remove  the  wax  when  sufficient  sections 
have  been  cut,  [mre  the  sidvn,  and  mnkc  it  more  or  leas 
•quare,  and  then,  on  ihu  next  ucciuios,  pack  it  in  a  Little 
pith,  and  it  will  be  found  to  net  «s  effici«nlty  m  «t  the 
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first  casting,  minus  even  the  prev 
round  under  Ihe  pressure  of  the  r: 

I  have  advocated  the  use  of  pith,  even,  it  may  be,  to  the 
disparagement  of  the  in  valuable  paraffin  and  ■v/nx.  I  feel, 
howcrer,  warrnnled  in  so  doing,  convinced  as  I  am  that  not 
floly  unexceptional  results  may  be  easily  obtained  by  pith, 
but  that  much  vahinble  time  may  be  saved. 

As  to  the  quality  of  the  specimens  obtained,  I  am  almost 
converted  to  the  belief  that  it  matters  but  little,  escepl  in 
one  or  two  cases,  how  or  in  whiit  one  imbeds,  but  that  a  good 
result  is  rather  owing  to  the  skill  and  ingenuity  of  the  mani- 

Ifitor  iu  each  particular  case.     Every  one  upholds,  natu- 

Ijr,  th«  way  in  which  he  himself  is  accustomed  to  work, 
1  rightly  80 ;  yet  I  question  very  much  whether  a  more 

ipedirious  method  of  imbedding  than  that  described  is  iti 
~~aaj  oiw^'s  hands.  Its  easy  portability  and  the  complete 
absence  of  Uie  necessity  for  all  accessory  instruments,  such 
as  tripods,  spirit  lamps,  dishes,  paper  boxes,  and  the  like, 

IVf  DC  placed  last,  even  though  it  may  be  least,  among  the 
lYaatages  to  be  obtained  by  the  use  of  elder  pith. 
S    Apotuecia    mrvrring  in    some  SctToNEMATOUS   aitd 

SlaOSIPHONACEOUS    AlOX,   IB   ADDITION    lo     IkOSC    PBB- 

viousi.T    KNOWN.      By  William   Abcheb,   M.R.I.A. 
(With  Plate  III.) 

It  is   now    some   years    since,    upon    examining    some 

examples  of  the  by  no  means  uncommon  plant,  long  (and 

by  some  Htill)  accepted  as  algal,  Stigonema  atrovirem,  Ag., 

^Bmti  I  was  attractt^^d   by  the   peculiar  enlargements  of   the 

^^Hjuiches,  and  was  much  interested  iu  perceiving  that  this 

^^Knt     showed,   embedded     in    these    swellings,    distinctly 

^Bmtrnous  fructification — apothecia,  as  well  as  tbe  so-called 

'spermogonia.      Upon  searching    out   the  literature  of  the  ^ 

subject  1  found  from  Hornet's  valuable  paper'  that  my  disco- 

irerv  had  been  previously  well  known,  and  that  my  specimens 

*ily  bore  out  the  description  he  gave,  with  the  exception 

^  the   hrphse  subsequently  discovered  by   Schwendener. 

rt,  indeed,   argued  from  the  fructification  which  be  had 

red  to  belong  to  this  form,  that  it  should  no  longer  h 
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accounted  an  alga,  but  relegated  to  the  Ucliens  a«  Epieir 
pubeacetu. 

But  it  occurred  to  me  that  Boniel'a  supposition,  mt  tli« 
period  of  his  writing  the  owmotr  on  Ephebe,  that  aUtei 
forms  of  apparent  atEnity  {Sliffonema  mamiUofum,  Hi.  mam- 
tniferum  and  otJiere),  being  of  another  and  differcnl  nalwny— 
thnt  is,  "  algie,"  whilst  E.  pvhetcent  was  a  "  lichen,"  could 
not  be  borue  out.'  It  struck,  mc,  indeed,  that  if  Stigo»ema 
atrovireaa  were  no  alga  but  a  veritable  lichen,  that  tlitn  the 
other  Sirotiphonacea  and  Scytonemacex.  if  likewise  pAtienllj 
examined,  must  prove  themselves  of  the  tame  nature.  Sli- 
ffonema  mami/lotum  and  Sirosiphon-  and  ScytotienM-fomis, 
I  thought,  could  hardly  be  less  lichens  than  Ephebe  pabeae^u 
itself;  nor  was  1  then  aware  that  such  in  some  cases  lud 
since  Bornet's  paper  referred  !o  been  already  actually  acciq>tod 
as  a  &ct. 

Having  nt  that  time  more  frequent  opportunity  of  fiodin^, 
amongst  the  Wicklow  hills,  the  commoner  representatives  of 
the  class  than  more  recently,  I  then  made  a  considenble 
numberof  gatherings  and  examined  them  as  closely  as  I  could 
for  "  apothecia."  I  found  itn  mure  tedious  Inbour  than  might 
be  supposed,  for  though  t  by  and  by  found  apothecia  in 
three  genera,  I  had  to  make  very  many  hundred  gatherings  and 
examinations  in  order  to  be  successful  in  encountering  ereo 
a  few  "  fertile "  specimens ;  for,  though  possibly  more 
frequently  "  fruiting  "  than  one  might  suppose  from  (hat 
fact,  the  opacity  and  closely  tufted  habit  of  most  of  these 
forms  contribute  to  renderiot;  the  little  dark  lateral  tubercles 
usually  formed  by  the  apothecia  somewhat  readily  over- 
looked, whilst  they  might  in  some  forms  be  even  p 
over  under  a  low  power  (the  only  useful  way  oiaearehin 
merely  rudimentary  "  branches. ' 

It  is  matter  of  r^et  to  me  now  that  I  did  not  at  the^ 
bring  forward  some  notes  upon  these  forms  before  the  prepa 
rations  1  had  made  had  become  spoiled ;  and   it  is  also  i 
matter  of  still    greater  regret    that   1  did  not  M^curc   some 
drawings  more  in  detail  than  the  rough  sketches  1  am  j 
to  offer.     But  as  even  a  chalk  drawing  on  a  black  bod 
better  than  none,  so  the  accompanying  fignr*^  (PI.  MljL 
Bcrve  a  temporary  purpose  until  better  are  fortlicomingl 
M>mc  »ourec,  whilst  tht*  figures  of  the  Sjtures  themselves 
be  accepted  as  accurate. 

I  at  once  iu>NUined  from  tlie  knowledge  of  Ephebe  pvbt 
coupled  with  the  additional  liicl  of  having  found   a/wd 

'  Boniol,  luc.  flit.,  p.  IC7. 
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in  Setftonema,  Siraniphon,  Stigonvma  (mami/^twjm),  that  these 
fCCDc-ra  and  prubiiblv  tlie  whole  of  the  Scytonemacea  and 
iiin»iphonacem  could  be  no  longpr  properly  accounted  algiB, 
bat  should  be  relpgated  with  Epheoe  to  ihe  lichens. 

Bal  another  and  a  diffL-rent  solution  Is  put  forward  now-a. 
I  .ys  by  ProfcMors  de  Bary  and  Schwcndener,  and  those 
fC^ess,  Boniet,  Treuh,  and  others)  who  accept  the  new 
ojcinne  of  the  uature  of  Uchens.  It  has,  as  is  well  known, 
uLen  previouBly  long  Eupposed  that,  assuming  the  gonidia  to 
br  really  orgniis  of  the  lichens,  these  may  here  and  there  (and 
ly  no  Tueans  unfrequently)  become  detached  from  the  parent* 
[iUut.  and,  under  conditions  unfavorable  to  their  forming  a 
Mn-  lichen,  carry  on  an  independent  (probably  abnormal) 
k.-ri-Hlce  existence;  and  hence  that  many  of  the  so-called 
.u.iccllular  and  some  of  the  filamentous  algal  growths,  which 
uty  bare  been  regarded  as  specifically  distinct  organisms, 
*  1  really  be  expunged  the  list  of  independent  plants, 
i  the  other  hand,  Sehwendener  and  the  new  school  hold 
t  Ihe  "licheii-gonidia"  are  unicellular  and  filamentous 
which  vegetate  within  the  hchen-thallus  as  the  service- 
t  (assimilating)  host  plants  of  a  parasitic  ascomycetouB 
I,  the  "  lichen- hyph a."  A  resume  of  the  whole  question 
ihe  views  put  forward  and  the  arguments  adduced  so  far 
■  Ihe  discussion  has  reached,  both  for  and  against,  I  have 
KSDtly  endeavoured  to  bring  together,'  and  it  is  hence 
Mrfluons  to  attempt  here  to  recapitulate  the  particulars 
)  points  of  his  hypothesis,  except  as  boar  upon  the  group 
Bediately  in  question. 
i  his  able  and  interesting  work  on  the  "  Gonidia-formiiig 
■J-types,"'  and  begimiing  with  the  "  Phycochromaceous 
R  {Noaiochina,Kig.)  Schwendener  plai-ee  the  Siro«(^Aon< 
e  in  the  front  rank,  llejusllyobserve*  they  should  begin 
k  seiit^fi,  amongst  the  bluish-green  filamentous  forms,  by 
fcin  uf  tlie  well- expressed  contradistinction  ofiered  by  them 
ween  apex  and  base,  also  by  reason  of  their  being  marked 
I  formation  of  true  branches,  as  well  as,  in  their  higher 
msetitatlves,  showing  an  evident  accession  to  their  thick- 
t  by  subsequent  growth.  Possessing  these  specialities, 
r  at  the  same  time,  however,  show  an  unmistnkable  affinity 
■Uia  one  hand  to  the  Scytontmea  and  Ritmlariete  in  the 
■mtu)  possfBfdon  of  "  heltn-ocysts  "  and  an  apical  growth, 
»  the  other  in  the  A'oi/ocAace*.  which,  wanting  apical 
tb,  form  a  transition  to  the  OacUlariea. 
f'Qillrt.  Joornnl  Mic.  Science,'  vol.  xiii,  n.  s.,  p.  217 ;  also  vol.  i 
I  in  wliich  p\tt:n  llitt  rrlcrEiices  to  the  vuriout  uutiium  sre  prcit. 
[*  Uw  AJgcotjpco  dec  FI«clileDgciaidie(i/  Duel,  1H09. 
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Before  the  propounding  of  the  new  hypothesis,  howBvw, 
certain  of  these  forniH  which,  if  met  with  without  apothecia, 
would  have  been  rrferred  lo  the  genus  Scytoncnia,  had  been 
found  with  apothecia  and  new  jjenera  were  formed  for  them 
by  Itzigsohn  and  Nylander  under  the  names  EphelrrHii, 
Itzigsohn,  and  Gomonema,  Nyl.  (or  ThermutU,  Fr,  0-  1» 
fact,  they  seem  to  have  regarded  tlie  "  barren  "  and  tlie  "  fer- 
tile "  plant  as  each  belonging  to  distinct  genera,  ereu  as  ap- 
pertaining to  different  classes,  that  is,  that  the  "  barren  "  wai 
to  be  accounted  an  "  alga  "  and  the  "  fertile  "  a  "  lichen." 

Of  course  had  Schwendener's  view,  but  coinpHratively 
lately  put  forward,  been  Ihen  current,  and  had  it  l)een  adopted 
by  the  discoverers  of  those  apothecia- bearing  Sironphonaeea 
and  Scytonemacea,  the  case  would  have  been  different:  the 
new  name  would  in  that  case  have  been,  as  I  take  it,  under- 
stood to  be  applied  to  the  "  new  ascoraycetous  parasite,  within 
the  Sirosipkon,  or  of  Scytonema — the  double  names  should 
■till  pass  current,  for,  in  that  case,  they  would  stand  for  easen- 
liatly  distinct  things,  and  no  less  so  because  these  occur 
tomeiimes  living  in  consort  and  in  a  state  of  mutual  physio- 
logical dependence. 

The  present  communication,  therefore,  loses  much  of  the 
eignificance  it  might  have  been  at  least  temporarily  held  lo 
possess,  firom  not  being  brought  out  at  the  time  the  ob- 
servations were  made,  but  a/ler  (he  new  theory  had  be«n 
not  only  propounded,  but  had  gained  a  large  amount  of 
currency. 

Nevertheless,  although  more  Guperfieially  put  forward 
than  if  I  had  ma<le  the  matter  public  at  the  time  of  tlie 
obserTstions  when  fresh  on  my  mind,  this  will,  I  think,  he 
the  first  record  uf  "apothecia"  being  noticed  in  at  least 
five  fresh  forms  or  further  species  referable  lo  separate 
"  aeneT&"  (Scytonema,  Siroaip/ion,  Stigonema)  in  the  algal 
point  of  view.  If  this  record  had  been  brought  out  at  that 
time,  indee<l,  it  would  have  pointed,  as  1  should  have  taken  it, 
to  the  assumption  that  these,  in  place  of  genera  of  algtc,  were 
in  truth  geniTa  of  hchens — not  "  new"  lichens,  hut  Itchcii* 
not  taken  previously  "in  fruit," 

With  respect  lo  Ephebe  and  Spilonema,  SchwcDdcaer 
argut^tt,  thiit  a  genetic  connection  between  the  hyphw  and  t' 
gonidia  is  impossible.  For  the  whole  chain  of  gonidia  tf 
onwards  to  the  npiciil  cell,  by  the  unlimited  ^ubilivisia 
which  new  ceils  continuously  originate,  which  arv  thcmM 
B|^D  to  he  regarded  as  mother-cells  (in  nume  geuem)  i 
many  ^oups  of  goiiidta.  The  usBumptiou  of  a  new  fonqj 
uf  goiiidin  by  growiog-olT  from  the  hypha  has  no  justifid 


ON  LicneNous  raucTipicATtoN  on  i 


31 


jfbicl 


whatever ;  those  who  hold  such  a  view  must  take  refuge  in 
thw  assumption  of  the  forination  nf  the  first  goQidiiim  in  the 
^■MnninaUon  of  the  spore — a  process  which  has  not  yet  heen 
^^berred  in  any  lichen,  and,  a  priori,  never  will  be. 
^^3ut  it  must  be  pointed  out  that,  according  to  Schwendener 
aad  others,  Scytoncrnatous  and  Sirosiphonaceoua  algte  are 
claimed  as  forming  "  gonidia  "  under  two  distinct  cireum- 
■tances  or  conditions ;  they  are,  according  to  their  researches, 
to  be  found  in  certain  Lichens  either  as  mere  accidentally 
detached  portions  of  filaments  wholly  surrounded  and  in- 
volved by  the  hyphffi  and  caught  up  bodily  in  the  substance 
of  the  lichen- th alius  in  a  completely  disorderly  manner,  or 
they  exist  as  perfect  plants  of  their  type  as  algie,  the  alga- 
ihallus  quite  unaltered  in  outward  coufiguration,  but  per- 
meated  along  the  length  of  the  filaments  by  the  hyphs-, 
irbtch  run  between  the  rows  of  green  cells.  When  the  algte, 
l^is  asaumed,  are  in  the  former  way  compelled  to  become 
"  gonidia-formers,"  it  is  the  hyphsB  (not  the  algse) 
,<|lich  must  be  held  to  control  the  configuration  of  the 
tliallua  and  determine  the  characteristic  build-up  of  the 
"  lichen  ;"  when  the  alga;  serve  in  the  latter  way  as 
gonidia  to  the  intruding  hyphte,  the  former  (not  the  hyphee) 
retain  their  proper  "specific  "  exterior,  the  build-up  of  the 
(algal]  thallus  is  not  estemally  altered  and  it  is  only  a 
microscopic  examination  which  would  reveal  anytUng 
unusual  or  offer  any  "licheiious"  indication.  It  is  as 
legards  this  latter  gonidial  condition  that  Schwendener's 
ari^menla,  as  to  the  impossibilty  of  the  genetic  relation- 
ship of  the  byphai  and  the  young  apical  gonidia,  by  reason 
iff  ilie  latter  being  formed  prior  to  the  arrival  at  the  apex 
|f  the  hyphal  filaments,  are  directed,  and  to  this  condition 
P  is  tliat  the  notes  here  brought  forward  apply. 
t  One  of  the  must  common  of  the  ScylonemaceiF  is  the 
mionema  myochrout,  forming  silky  cushion-like  tufls  on 
Bt  rocks,  when  dry  of  mouse-colour,  when  wet  more  of  an 
iive  hue ;  it  seems  to  love  best  a  pretty  constant  trickle, 
"  1  if  the  force  of  the  little  current  be  somewhat  strong 
lay  form  a  rather  long  drawn-out  pad  slretch- 
j  down  the  inclination  of  the  surface  over  which  the 
Bttle  flow  descends.  Very  often  in  my  searchings  I  gathered 
Uttlc  portions  from  various  sites,  sometimes  very  wel, 
Bome times  indeed  dried  up  by  drought,  and  once  only  was  I  so 
fortunate  as  to  find  examples  showing  apothecia.  I  regret 
I  have  mislaid  my  roujjh  drawing  of  the  apothecium  itself, 
,  fig.  1  is  a  sketch  of  the  spores  wiihin  an  ascus. 
t  general  appearance  of  the  apothecium,  however,  is  lik« 
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that  of  Sireiiphon.  The  asci  nre  accompanied  by  linpar 
piti'apliyscs ;  the  spores  are  -1  in  an  asciis,  nearly  colourlei^s, 
broadly  elliptic,  simple,  with  two  bright  corpuscles  each  with 
8  niinuie  dot  in  its  centre  tmniersed  therein,  mie  towards 
eilhei  end,  Length  of  the  spore  -rsW>  breadth  tttv  {^P- 
1,2). 

Another  Scytonema  whose  precise  identity  seems  difficalt 
to  deCermine  also  presented  apothecia.  Tbis  too  1  found 
on  only  one  occasion;  the  contents  usually  formed  a  | 
Gometvhat  irregular  central  string  up  the  middle  r 
somewhat  thick  striated  sheath,  except  near  the  apici 
the  "  branches  "  (which  sometimes  were  given  off  singly 
which  they  were  thicker  and  quadratic  (fig*,  ft— 6).  loY 
Seytontmu  the  nearly  mature  apolhecia  were  globost^  ainootli, 
sliining,  of  a  dark  brownish-chocolate  colour,  usually  placnl 
sumewhere  along  the  length  of  the  filament,  but  migb^' 
occasionally  terminal  (ligfl.  3 — 6).  Sometimes  tbey  t 
almost  to  form  an  interruption  of  the  continuity  of  tin 
men t,  or  as  if  inserted  into  a  special  rounded  excavation  1 
and  separated  from  it  by  a  sharp  line  of  demarcation  (fi^ 
Certain  of  the  filaments  showed  here  and  there  what  seemed  to 
be  agiflomerations  of  browiiieh-coli>ure<l  granules,  which  by 
their  quantity  caused  a  distension  of  the  filament  and  an  inters 
ruption  of  the  string  of  contents ;  these  I  took  to  be  incipient 
apothecia,  judging  &om  their  position,  but  this  is  of  course 
not  certain  (figs.  9 — 1 1).  The  more  mature  apuchecia  seemed 
somewhat  depressed  at  the  top  where  the  opening  occurs  (fig, 
6).  Like  the  apotheeia  of  all  these  forms  the  present  are 
very  tuugit  and  intractiible,  the  only  plan  to  obtain  the  asci 
separate  with  their  spores,  on  account  of  their  minutmiess, 
bt!ing  to  cause  them  to  become  ejecled  by  (very  forcible) 
pressure.  In  the  present  instance  this  was  of  more  than 
usual  ditHculty,  and  I  wai  unable  to  press  out  an  ascus  intact 
to  discover  if  it  was  4-  or  8-  spored,  I  bebeve,  however,  tile 
latter — the  pii rap hyses— were  slender  linear.  The  separated 
spores  themMelvtw  were  somewhat  readily  obtained,  and  they 
are  different  from  the  preceding  ;  here  they  are  much  lon(  " 
and  narrower,  being  of  lanceolate  outline,  simple,  coloi 
with  a  minule  dot-like  corpuscle  towards  either  end ; 
of  ajiorfi  t-bVti  breadtli  tAb  (*ig-  *')- 

Coming  lo  Sirotiphonacea,  another  ease  is  offored  I 
ttlpinut.  Here  the  apotbecia  arr  smooth,  but  not  I 
blackish,  -^ilobuUr,  vaiimuly  nituatcd,  sometimes  in  tha 
of  a  btEUich  (tig  13),  itt>metimes  aloni;  the  length  of  ihfd 
ment  (fig.  H],  or  uvco  teimlnaL  Ilera  as  daewberaj 
uiily  by  preMun  that  thv  asci  uitl  apon»  can  b«  eja 
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«>n(raci<.-d  to  a  broadly  fusifurm  figure,  and  tlieii  divided 
liniiKVi-mi-ly,  thus  |miduciag  two  conical  bodies  as  if  base 
lo  base  (fig.  15).  The  jiamphyses  seemed  lo  lie  of  livo  lengths, 
the  shorter  about  hiilf  the  length  of  the  asci,  linear,  pointed, 
the  longer  about  one  half  longer  than  the  asci,  nearly  twice 
broader  than  the  former,  with  truncate  end  (fig.  17).  The 
tpoiea  here  are  different  from  either  of  the  preceding,  being 
umMiitalc,  oblung,  somewhat  constricted  at  the  middle  oppo- 
rite  the  septum,  each  end  broadly  rounded,  colourleas,  each 
caTity  showing  a  single  central  bright  minute  corpuscle; 
length  TTi'-u-.  breadth  TrrrB  (%•  H)- 

Another  Eiirosiphonaceoiis  form, S./ty/vina/tM  or  S.  ffmfleri, 

«howed  apotbecia.     Here  tbey  appeared  in  a  young  condition 

liemisptiericiil,  when  mature  globose,  sometimes  as  if  somewhat 

produced  upwardH,  and  truncate  at   the  opening  (fig.  20). 

Unlike    the    previous,    tbey  did    not    Hppear    smooth  when 

lunuiig)  but  as  if  slightly  hirsute  externally  (fig,  19).     The 

^Hbrate  asci'sometimes  appeared  somewhat  truncate  (fig.  SI)  ; 

Mjiraphfses  very  inconspicuous,  indeed  1  am  more  inclined 

"lo  think  there  were  none;  the  asci  were  densely  crowded. 

Many  esnniples  showed  asci  filled  with  granular  cotifenis,  the 

spores  not  yet  formed.     The  asci  when  mature  are  S-spored 

(tig.  itH),  the  spores  resembling  in  size  and   figme  (but  are 

very  sliyhlly  longer  than )  those  oT  the  second  form  of  Scyto- 

liana  referred  to,  but  difi'nred  in  not  having  the  two  bright 

corpiiBvles  immersed  therein,  and  in  showing  a  pale  green 

^LV^uf-     Ttiev   are  long   anij  narrow,  lanceolate,  greenish; 

■itelh  WiT^.'breadth  v^iVrr  (fig,  23). 

HK^he  Inst   fonn   which  rewarded    my   search    in    showing 
^■^etlic<;ia  was  the  form  recorded  in    '  Flora  Hibernica'  ns 
f^tiffonetna  vtamiUotum,  but  the  distinction  which  may  exist 
het^veen  the  plant  in  iiuestion  and  Stigonema  mammi/entm, 
'I'hwaitcit,  or  Siro»ip/ion   coralloidft,  KiilK.,   are   not   very 
IJtopanMit.     Our  pliint  grows  in  running  waler,  altjtehed  to 
"  pnes  at  tlie  biMiom  of  mountain  streams.     Ii  is  much  more 
'.,  seemingly,  thau  any  of  the  previous  species  ;  and  a  very 
tly    pbtnl  UTuler  a  moderate  power   of    the    microscope, 
Mwlly  a  young  and  flourishing  one,  with  the  phycocbro- 
eOlM  cuntculd  brighl  in  colour  and  studdi'd  by  the  curious 
t  Uid  bluut  branches,  giving  the  "  niammillate"  apjiear-  i 
The  npothecia  resemble  those  in  the  Sirosij/hon  above  J 
alluded  lu,  ihry  nre  blackish,  globose  (fig.  24) ;  piirnpliyxriM 
hrj^tWinjeHhailoHger  than  theasci  (fig. '25),svoiccr  Vwvm 


asciis,  grt-enish,  uiiisejitate,  oblong,  the  sepliim  apppariiig- 
a  pale  mid  hyaline  elcnder  irausverse  band,  and  BomeWffl 
consiricted  at  the  middle  opposite  the  septum  :    the   halves 
appear  ovate,  somewhat  tapering  to   the    bluntly   rounded 
ends,  each  cavity  showing  a  bright  corpuscle  iminerecd  In 
it ;  length  tttVs")  breadth  t^W  (fig.  26}. 

In  all  these  forms  I  searched  as  well  as  I  could  for  so-called 
sperroogonia,  but  was  unable  to  detect  any.     These  nre  c 
parnlively  so  readily  perceived  in  Ephtbe  (I   myself  torn 
ihem  before  I  was  aware  of  Bornrt's  published  ( 
them,  or  of  the  apothecia  in  that  plant)  that  my  non-sui 
was  the  more  disappointing. 

Nor,  after  many  trials  by  boiling  in  caustic  potAsh.D 
able  to  satisfy  myself  of  the  presence  of  hyph»,  as  can  1 
readily  done  in  Ephebe,  as  first  pointed  out  by  Schwendei 
iherfi  can,  however,  be  Uitle  reasonable  doubt  hut  that  iliey 
niuM  exist,  though  the  seeming  nasient  apothecia  iti   the 
second  form  of  Srylonema  referred  to  gave  no  indication 
their  presence;   but  that  in  itself  would  prove  nothing, 
the  hypba  cannot  be  seen  in  Epkebe  without  boiling  in  poUj 
Most  probably  my   experiments   were  not  conducted  i 
ciently  long  or  carefully,  for  Bornet  has  shown  the  exist! 
of  the   hypbte   in   his  Spi/onema  paradoxum,' 
lAchenosphitTxa  Lenormandi} 

Does  it  not  appear  somewhat  inappropriate  when  Bornet, 
in  describing  his  Lichenofpfiarta  Lenormandi,  makes  u^e  of 
the  following  language  in  the  generic  character: — "Thallus 
tenelluB,  ramosus,  fruticuloNus,  fere  omnino  »tigimematoideu», 
basi  corticatiis;"  and  as  descriptive  of  the  specific  charKctvm 
— "ThalluB  fusco-niger,  tomentoso-intricatus  (altiludaa' 
2  miUim.),  ramulis  divaricatis  subseeundis"  ?  Koi 
fact,  these  words  simply  describe  the  characters  of  i 
tiphon  divaricatua,  Kiitz.,  which  alga  forms  the 
plant  for  the  peculiar  Uchenal  parasite  in  queatinn.  , 
when  he  goes  on  to  de.scribe  the  apothrcia,  the  UiecSjl 
apermogoiiia,  the  spores,  he  is  giving  the  charncterB  c 
latter,  which  is  the  real  "new  species."  In  accordnncel 
the  new  theory,  besides  the  hjphie,  this  has  uo  lluT 
the  b)ph»  tiiercij  putib  iiiU)  the  thnlUis  of  the  Sirottm 
scarcely  distorting  it  or  CiiiK^ing  any  outwurd  alteraiion| 
yond  till'  uccasintially  exerted  apothecia.  If  ii  wero  p 
■ — and  tliere  is  seemingly  no  great  reason  to  the  c 
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tho  sporex  of  this  self-same  JAckenospharia  Lmarmnndi  ' 
lid  nftimvfirds  grow  upon  and  into  another  species  uf 
iphon.  or  say  t^ven  into  a  Scyionema,  then  some  of  the 
cifie  characters"  as  given,  nay,  even  prohably  Bome  of 
A*  "  peneric,"  would  disappeiir  and  others  take  their  place. 
It  it  tu  Ih*  i^ranlcd,  indeed,  tlint  on  the  new  theory,  when  a 
Sostoc  hecomes  invaded  by  the  parasite  which  converts  it 
iuio  a  Colletna,  u  very  considcnthlB  alterntion  is  produced  on 
even  the  outward  aspect  of  the  Nostoc ;  instead  of  a  rounded, 
lithed,  ■' hlobby,"  and  soft  lump,  it  becomes  more  or  less 
foiidoeous,  less  watery,  and  move  subdivided,  but  it  is  the 
aU/a  alt  the  time  which  submits  to  this  alteration,  the  true 
tiehen  is  inside,  only  evincing  itself  externally  by  its  apothecia 
ind  by  its  action  on  the  alga  (like  a  gall  causing  even  greater 
til oditi cations  on  a  higher  pluol)  inciting  those  changes  uf 
i'\[i.'riial  8S|)ect,  whikt  the  niga  is  at  the  same  time  making 
ii-p  of  its  u&imilnting  power  to  do  for  the  lichen  what  it 
[inut  du  itself. 

There  can  be  little  doubt  hut  that  amongst  these  Scyto- 
;aloQS  and  Sirosiphonaccous  algte  quite  distinct  forms 
ir  ;  but,  on  the  other  hand,  there  can  be  almost  as  Utile 
labi  but  that  KiJtzing  has  vastly  over-enumerated  them,  that 
many  of  his  so-called  species  arc  not  distinguishable.  Now, 
ii  is  hard  to  conceive  that  one  and  the  same  parasite  would 
care  rery  much  which  of  forms  so  closely  resembling  it 
in^-sdrd  in  order  to  pursue  its  course  of  life.  Sirastphon 
divariratut  seems  not  to  differ  much  from  S.  alpinw ;  it  is 
miir«;  fructiculose,  the  cells  in  the  central  stems  seem  tooccur 
ill  Kreiter  than  double  series  ;  whnt  very  perceptible  barrier 
is  there  to  thesuppositioii  that  the  paraiiite,  which  invades  the 
former  to  form  Lichenospfueria  Lenormandi,  Dornet,  might 
nnl  at  another  time  invade  the  tatter?  Would  it  not  theit 
fructify  in  the  same  way,  show  spores  alike,  &c.  ?  But  tlie 
parasite  which  does  really  invade  the  latter  is  not  the  same 
n«  the  Sgnre  herewith  will  show,  not  to  speak  of  the  para- 
ihyses,  BO  prominent  a  feature  in  the  latter  being  absent  in 
"  iniet's  plant.  Are  these  Scy  tone  mi  nolo  us  and  Sirosipboni- 
parttaiies,  then, so eai/reme/y particular  in  theirchoice? 
ngnin  tlie  two  Scytonemnta,  resembling  in  themselves 
luch  and  yet  with  "parasites"  so  distinct;  the  spores 
Id  not  be  confounded  for  a  moment  (sec  figs.  1,  3,  ami 
'S).  Ag^in,  see  the  great  resemblance  (hut  certainly  not 
itily)  between  the  spores  in  the  second  Scyionema  and  in 
riphon  pulvinatus,  algce  mutually  sufficiently  unlike  (se 
8  and  SS). 
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were,  on  ita  trial,  at  what  period  of  the  life  of  ihe  Scyloni 
or  Sirosiphon  dops  it  become  invaded  by  the  mrasite  f 
whiit  part  of  the  thalluB  does  it  make  its  entry  ;  It  must  be 
near  the  base  or  at  least  not  very  high  up,  fur  the  hypha  ie 
found  growing  pretty  nearly  pari  passu  with  the  growth  of 
a  branch  of  the  alga  and  in  the  same  general  direction. 
But  what  in  to  prpvent  the  hypha  growing  in  the  oppoeile 
direction?  Might  it  not  sometimes  enter  near  the  apex  and 
grow  backwards  ?  Might  we  not  sometimes  expect  to  find 
hypho;  slicking  out  from  broken-up  or  distorted  exnmplcH  ot" 
these  algBB,  and  then  revealing  themselves  (without  the  whole 
mass  being  bulled  in  potash)  whilst  on  their  way  to  iurads 
other  examples  of  quite  the  same  alpa  ?  Or  must  the  I  *  ^ 
appertaining  to  a  particular  plant  have  had  its  rommenci 
from  a  spore  whicli  found  its  way  to  and  alighted  somewi 
externally  upon  the  particnlar  Scytonefaa  or  Sirastphon^. 

The  account  given  by  Itzigsohn  of  Ephebella^  is  incomplete; 
he  met  with  apothecia  in  his  species  of  "  Scytonnna,"  con- 
taining asci,  but  they  had  not  as  yet  developed  spores.  Tbo 
plant  he  had  in  view  may  certainly  he  said  to  be  qnite 
distinct  from  Seytonema  myochrous.  It  is  probable  ijie 
fructificalioii  would  also  have  been  seen,  if  fully  mature,  to 
have  been  also  specifically  different.  Jio  too  are  my  two 
forms,  both  in  thallus  and  fructilicaiion.  Tlie^e,  proreedinK 
on  the  new  theory,  would  perhaps  he  relegated  as  "  nt-w 
lichens  "  to  Ephebella,  Itzigsohn,  or  to  GonUintmta,  Nylander, 
hnt  neither  is  indentical  with  Gaiitanema  velttlinum,  Nyl.  (l 
which  I  have  seen  examples  in  ihe  late  Admiral  Joiivi ' 
Herbarium),  cither  as  regards  thallns  or  spoics.  Tl 
three  other  forms  would  probably  be  referred  as 
species  "  to  the  "  lichenous  "  grnus  Spihnema,  or  that 
ferrcd  to  Sirosiphon  pulvinatua,  wanting  paraphyi 
possibly  be  rcleKnied  to  Lichenosphar'ia. 

An  experimentul  decixion  of  the  "  gonidia- question, 
far  a«  it  relates  to  the«e  Srytunematons  and  SiroMpbonat 
formf,  is  surrounded  by  not  a  few  practical  difficuliieB. 
sowing  of  spores  upon  the  al»te  (as  lleesi*  did  wiili  \o»toe) 
a  natural  loudition  could  only  I>e  carried  out  by  an  obsiii 
residing  in  or  close  to  the  Kubolpinc  situation  where  tl 

Silanis  ftuuritih,  n*  ihcy  could  not  be  "  cultivated"  elscw 
D  order  to  obtain  the  sporex  be  would  fnnhi'r  linve, 
probably,  a  irouhlcsome  preliminary  searuli,  and,  uti 
other  hand,  there  would  hardly  be  a  certainty  t>f  lh«  pi 
sclroted  fur  iniieutalion  bi-ing  thenuelvrs  provioualy  di 

'  luigioiiB,  la '  u«i«igii;  mi,  f.  i»a. 
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of  hyphse  or  apothecia.  Of  course  small  portions  from 
various  places  in  a  tuft  of  any  given  alga  could  be  previously 
well  examined^  which,  though  if  indeed  found  to  represent 
the  alga  **  pure  and  simple/'  would  not  render  it  absolutely 
conclusive  that  some  other  portion  of  the  tuft  might  not 
already  have  been  invaded  by  the  "parasite.**  However, 
having  selected  some  plants  for  experiment,  they  should  be 
well  inoculated  with  spores  and  portions  removed  from  time 
to  time  for  examination  and  experiment.  If  found  satisfactory 
it  would  be  interesting  to  try  spores  from  the  same  and  from 
different  species  (as,  for  instance^  such  as  fig.  5  and  fig.  26,  or 
fig.  2  and  fig.  19)  in  order  to  see  the  result,  and  whether  the 
apparent  fixity  of  the  forms  and  the  apparently  extreme 
exclusiveness  of  the  *^  parasites"  be  true  or  not,  or  ultimately 
whether  the  theory  be  true  itself  or  not.  Whether,  for  the 
time  being,  the  truth  of  the  new  theory  be  previously  assumed, 
or  its  untenability  be  presupposed,  would  matter  very  little, 
if  the  suitable  opportunity  and  ready  field  of  operations  were 
at  command  of  the  observer.  It  would  seem  as  if  in  this 
way  only  can  either  presupposition  be  justified  or  negatived. 
Pending  the  ultimate  decision  at  which  the  great  lichenists 
who  are  at  work  on  the  broad  question  may  arrive  as  to  the 
true  nature  of  these  interesting  plants,  and  pending  too  the 
discovery  of  the  spermogonia  of  the  forms  here  referred  to  as 
assisting  to  throw  a  light  on  their  mutual  affinities  and  rela- 
tive position,  I  may  well  leave  to  more  skilled  hands  the 
desultory  notes  brought  forward  in  this  communication 
touching  their  general  bearing  and  ultimate  application  as 
r^ards  one  of  the  most  interesting  and  problematic  botanical 
questions  of  the  day. 


Observations  on  the  development  of  the  Cephalopoda. 
By  E.  Bay  Lankester,  M.A.,  Fellow  of  Exeter  College, 
Oxford.     (With  Plates  IV  and  V.) 

Workers  are  so  numerous  and  so  energetic  at  the  present 
moment  in  the  field  of  embryology  that  a  man  who  has  there 
gathered  something  new  after  some  labour,  must  hasten  to 
publish  his  results,  even  though  in  a  rough  and  incomplete 
form,  if  he  would  have  them  serve  as  contributions  to  know- 
ledge. Elaborate  illustrations  require  for  their  preparation 
so  great  a  lapse  of  time  that  before  they  can  be  issued  some 
other  observer  has  likely  enough  given  to  the  sc\eTi^^<i^  ^\iX^\L<& 


■m 
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the  very  information  they  wore  intended  to  convey.  It -I 
this  reason  that  I  am  about  to  give  a  brief  notice,  iicconnpi 
by  rough  akelches,  of  a  few  points  of  inlerest  in  ihe  develop- 
menUl  phenomena  of  the  C'eiihah.poda  which  I  ascertain  til 
during  the  spring  of  187S,  and  subsequently  during  that  of 
1874  at  Naples.  On  the  last  occasion  I  bud  the  ndrautage 
of  making  use  of  the  arrangements  carried  out  by  my  trieud 
Anton  Dohrn,  in  the  Zoolni^icid  Station  and  Aquarium  now 
so  well  known.  I  have  already  given  a  very  brief  notice  of 
the  facta  which  1  had  observed  in  1872, in  ibe  'Proceedings 
of  the  Royal  Bfciety,'  1874,  and  in  the  '  Annals  and  Ma^j. 
Nat.  History,'  1873.  With  rcgnrd  lo  these  two  nutices  I 
have  only  to  say  hero,  that  the  siatenieni  contained  in  ibem 
to  the  effect  that  the  prinnlive  mouth  aborts  and  a  secondary 
mouth  develops,  ia  due  to  an  error  of  inierprftatioa. 
Where  not  otherwise  indicated,  the  following  remarkii  i  ' 
to  Laligo. 

The  Ovarian  ovum. — I  do  not  give  here  dingramit  of  a. 
my  drawings  illustrating  this  phase,  since  they  will  sht 
bn  published  in  full.  The  egg-cajisule  is  at  first  coinp< 
of  a  single  layer  of  cells,  a  second  inner  capsule  or  inner 
layer  of  cells  then  form?,  which  grows  out  in  a  series  of  fold» 
into  the  space  occupied  by  the  egg-ccU.  From  the  cells 
forming  the  mucons-like  epithelium  of  these  folds  albumi- 
nous matter  is  continually  added  to  the  eg^,  and  at  a  certain 
Blage  of  its  development  the  cells  themselves  contiiiuuUy  pro- 
liferate or  bud  off  from  the  folds  into  the  egg-mas;*.  The 
folds  of  the  inner  capsule  are  accouipanied  by  blood -vessi'lB, 
and  it  is  their  arrangement  which  gives  the  basket-work 
pnctrtrn  to  the  surface  of  the  ovarian  eggs  of  Se/Aa,  Laligo, 
and  Octopu*.  The  outer  eapsnlf  is  smooth.  I'lic  inner 
capsule  atrophies  as  it«  cells  are  absorbed  into  the  ripi-uitig 
egg.  Finally,  the  outer  capsule  bursts,  allowing  the  i 
to  escape,  leaving  behind  it  a  stalked  calyx. 

The  formation  of  the  Biattoilerra. — The  egg  on  its  t 
from  the  calyx  apppars  to  have  a  very  dclicAte  pelliel 
chorion  on  its  surface,  and  there  is  a  trace  sometimes  a 
arrnngenienl  of  tlie  chief  folds  of  the  inner  egg-cajisule, 
probably  have  a  causal  relation  to  the  form  m^equaitfy  i 
bf/  the  chirf  cieavage  »egmhit».  The  egg-shcU  which  f 
round  the  egg  in  the  oviduct  has  aMtuill  hole  at  the  nari 


pole 


which 


may  t 


y  be  called  a  mitropyk'.     Gelatii 
1*  subiK-qutriilly  added  Lq  this  shell,  cpibedding 


many  € 


the  cfue  of  Lot^o.     I  have  not  obsencd  anything  n9 
to  the  time  of  fcriilisaliim.      In   Octofitu   iho   cgg-s' 
cloiigattrd  and  staJkcd  (Ag-  2j.     Withia  it  may  be  i 
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^Moktcd  pellicle  (ce)  which  the  egg  hrought  with  it  from  th« 
^Bg-cMp8ule.      When    the   egg   arrives  in  tlie  oviduct   the 
HnnDitiHl  vesicli' hus  (liHapp(';iri.-d;  it  iit  still  present  ia  fuU- 
^ned  ovariftn  «gga-     The  egg  is  now  a  homogeneiius  ntass  of  ' 
^■(■imlnr   elements   with   a   small  amount  uf  inlergranular    i 
^■bMnit.     The  ^r.tnales  are  modified  cells  of  the  inner  egg- 
JP^ultf ;     the     pla.-<mn    chieUy    formative    materiiil.       The    I 
H^nbor  process  of  development  begins  with  a  gegregation  of 
^prnative  mAtter  and  the  breaking  up  or  gegmentalion  of  this 
BnT4-|{ilt<'d    matter — involving   to   a  certain  extent  the  un- 
H^grq^ted  major  portion  of  the  egg.     A  small  cap  of  forma- 
Wkft!  matter  segregates  to  the  narrower  pole  of  the  egg.     It    ' 
^■■Beats    no    nucleus,  persistently,  though   a   nucleus    may    J 
Hmeftr  iu  it  at  Uie  first.     Tiie  cleavage  has  been  described    I 
Hg*  K5Uiker ;  it  does  not  proceed  so  regularly  as  he  has  re-    i 
pniseuled.      A  nucleus  is  lo  be  seen  in  each  of  the  first 
cleavage  ergmenls,  but  in  llie  later  segments  there  is  great 
irregularity  in  this  matter,     1  have  most  fully  satisfied  my- 
self that  temporarily  many  of  the  seginentatiun  products  are 
(levoidof  tmclemt. 

I'using  over  ihc  details  of  this  process,  which  I  reserve  fir 
■itolher  occasion,  I  j)rocee<l  to  the  )»criod  when  the  "  cleavage  " 
My  be  said  to  have  ceased.     A  cap  of  cells  at  one  pule  of  the    ' 
t  is  the  result  of  the  cleavage  of  the  mass  segregated  at  this 
Bit  face  fig.  1*).     I  call  these  cells  "  k  las  top  lasts."  They  are 
t  sharply  cut  off  from  the  rest  of  the  egg,  nor  is  the  segre-    ' 
Jpil  mass  from  the  cleavage  of  which  they  arise,  but  the 
■Dp  of  khtslophists  thin  out  at  the  |ieri|)hery  as  it  does,  and 
Some  fused  with  the  undifferentiated  yelk.     They  extend     I 
r  area  at  first  by  growth  along  lines  corresprmding  to  the 
chief  radial   grooves  of  the  cleavage,  a  mHrginal  cell  of  the 
eap  of  kinstopliists  at  such  a  point  growing  by  accretion  of 
formative  material  (continued  segregation)  and  then  breaking     i 
into  two.     When  the  cap  of  klastoplasts  has  spread  one  third     | 
over  the  egg,  its  marginal  cells  grow  by  a  regular  increase  in     ^ 
'    )  and  consequent  fission,  taking  place  equally  all  round 
k  nutrgin.     But  before  the  superficial  exteusion  of  the  cap 
'    toplasts    has    commenced    there    appear  in   a  deeper 

I  of  jelk  pellucid   nuclei,  at  first  arranged  in  a  circle     | 
tod  the  rap  nf  klasioplasta,  as  1  have  figured  them  in    j 
trmls  and  Mag.  Nat.  Hist..'  April,  1H73.     TliL-se  jiellucid 
Tei  an;  of  the  same  nature*  (is  the  nuclei  uf  cleavage  se--    ! 

Tbey  might  be  txken  for  ihem,  and  no  doubt  the 

t  «enc»  of' them  are  physiologically  convertible  with  such 

"  ■      I  believe  iu  the  eggs  "f  Loliija  there  may  be  according 

II  an  iiiciease  of  nticlciited  clcavKge  segmenXa,  w,  ou 


K.  RAV   LANKESTta. 

the  Other  haml,  of  these  bodies,  they  being  rcdprc 
vicarioits  within  small  limits.  But  the  feature  in  < 
they  differ  from  the  nuclei  of  cleavuge  segments  is  this,  that 
no  area  becomes  segmented  around  them.  They  make  thnr 
appearance  in  great  numbers  near  to  but  not  at  the  surface 
of  the  egg-mass,  extending  first  in  ring-like  seriea  in  advauce 
of  the  margin  of  the  klasloplasts,  hut  subseiiuenlly  appearing 
indiscriminately  over  all  purls  of  the  egg.  The  khistoplasU 
as  they  advance  to  the  parts  where  these  bodies  already  lie' 
grow  over  them,  occupying  a  higher  stratum  of  the  egg. 
These  nucleus-like  bodies  can  be  observed  in  idl  their  stages 
of  development  in  living  eggs,  aitd  I  have  satisfii-d  myself 
thnt  they  commence  as  minute  points,  gradually  increaning 
in  size  like  other  free-formed  nuclei.  I  distinguish  them  as 
"autoplasts."  They  form  a  very  large  part  of  the  bhistodeDii«, 
but  the  whole  of  its  superficial  layer  (epiblast)  is  foriue<*  ' 
cells  which  can  be  directly  traced  by  successive  fissioi 
the  first  cleavHge  segments  of  the  patch  of  fonnative  i 
rial  segregated  to  the  cleavage-pole  of  the  e^,  io  fad 
klastnplasts. 

Tlie  autoplasts  (a)  are  seen  in  fig.  1,  where  the  DVeil 
kla^toplastH  are  omitted. 

Tl\e  autoplasts  continue  to  develop  near  the  surface  o 
yelk  ill  Loligo  until  a  very  late  stage  of  development.^ 
fact,  they  are  present  in  the  contents  of  the  reduced  rem 
of  the  jelk-sac  possessed  by  the  young  Lttligo  at  birth. 

(^oniparnlively  little  iniportanee  would  Httuch  to 
autiiplants  if  wi:  did  not  know  their  subsequent  development. 
They  become  branching,  stellate,  and  fufiform  cells,  under, 
lying  the  klastoplasls,  and  form  that  contractile  ri>.s 
givi-a  to  the  yelk-snc  its  power  of  rhythmical  cotUraH 
(aimilar  l4i  the  embryonic  cuntraciilu  sac  of  Umax,  &c.)  J 
observation  of  which  I  have  previouiily  recorded.  1'h*yr 
form  u  large  portion  of  the  deeper  aiibstaiicc  of  the  omL 
iisclf.  In  tig.  1,  K,  the  kliistoplasts  from  near  the  upperl 
of  the  egg  are  rt-prewnled.  In  A  we  have  a  group  o' 
plasts,  of  which  e/"  and  cii are  seen  to  possess  tilumeutous  J 
longations.  They  arc  seen  throu/jh  ihe  living  trans| 
kIastopla«ts.  Acetic  acid  gives  the  result  Keen  in  A'. 
klantopla^U  s*  come  to  view  as  a  coiilinuous  pavi-meiit,  <■ 
the  autoplasia  shrink  and  granulate  atid  show  nuetet 
niifleolui'.  When  the  auioidusls/r>»/  apprar.  they,  liko| 
nuclei  of  cleavage  segment*,  are  not  affected  by  dilut 

The  auloplfl«i»  of  IMiffo.  nf  which  I  havi-  jnst 
•pwiking,  art-  represented  by  nimilar  boilies  in  Sepia 
Oclo/iut  the  ■iitnplanta  are  present  but  differ,  si 
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ing  granular  fringes  (fig.  2  A).  They  are  often  placed 
tp\r  in  the  yelk, 
Tbcee  » Utopia  sis  are  not  such  esceptional  bodies  to-day  as 
ihey  wer«  three  yearaago  when  I  first  found  ihem.i  Golte 
lias  found  thai  the  deep  yelk  of  the  hen's  egg'  continues  to 
-1  -'men I  after  the  superficial  cleavage  products  have  bten 
inn«l.  Balfour  has  ft)und  the  yelk  of  the  Shark's  egg  full 
bodies  cnmparahle  to  these  auloplagts.  I  l>e!ieve  that  the 
i;,iiier  may  be  viewed  thua  : — a  first  se^egation  furnishes 
I  '■  patch  of  formative  matter  at  one  pole,  which  anbaequently 
\hibil»  the  pheuomeua  of  cleavage.  Independently  of  and 
iiliscigucntly  to  this,  wgregalion  of  formntive  matter  goes  on  at 
iiumbtrrless  points  of  the  egg's  suri'ace  or  deeply.  These  . 
loiter  segregations  are  the  autoplasts.  If  it  be  asked  "  whence 
eomes  the  'formative  matter'  and  what  is  it  f  the  reply  is, 
t  the  original  egg-cell  and  spennatic  filaments,  and  it 
liDually  nnurishes  itself  on  itie  interfused  particles  of  food- 
k  resulting  from  the  metamorphosed  cells  of  the  inner 
^capsule  of  the  ovarian  egg." 
'le  first  ajipearance  of  the  Pen-aac  in  LoHga  and  Octopus. 
1  the  October  number  of  this  Journal  for  1874  I  have 
1  a  diagrammatic  figure  of  a  section  of  part  of  an  embryo 
jHffo  at  a  time  when  the  rudiments  of  various  organs — 
rs,  mouth,  foot,  re<:tum — first  appear.  The  Pen-sac 
shown  to  originate  as  a  space  enclosed  by  the 
;h  of  a  rine-iike  wall  of  the  mantle,  the  margins  of 
I  close  together  by  later  growth.  Hiis  and  earlier  us 
i8  later  stages  I  have  studied  by  means  of  sections  of 
ryoi  hardetied  both  in  osmic  and  in  picric  acids,  and  sub- 
lently  mounted  and  now  preserved  in  Canada  balsam.  I 
e  also  mude  sections  of  Octopunni.  corresponding  periods, 
I  find  that  in  this  genus  the  fossa  for  the  pen-sac  is  deve- 
id,  but  its  margins  never  close  in.  It  in  evanescent.  The 
e  18  true  of  Aigouauta. 

irti  appearance  of  the  alimentary  canal. — Passing  over 
ly  matters  i<f  n.uch  interest  which  I  have  not  space  now 
[escribe  or  illustrate,  I  shall  here  draw  attention  to  the 
npcariince  of  the  nhmentary  canal,  and  at  the  same 
_  lunt  to  some  facts  beiiriiig  ou  the  qut^slion  of  '*  genu- 
ra"  in  the  (Jephalopoda. 

the   mouth   a   pharynx,  with    salivary   glands   as 

«  lime  1  tliouf^Iit  it  nosaihift  llist  Ilie  milnnlssts  were  vsciiolrs,  or 

r,  droiBordiSp.triitiatFd  uhumiiinus  maUcr,  inia  wliicli  ihRklulopluls 

-  ■       ■jailnditi      *■■ 


uole-like  bodiet  oci-'ipieti  \>j  o 


r  twu  ccIId  ii>  ti 


___  aitU.  OriieBlliPg  this  bjp(itlir»i»  Ilitverfjectediljfottlu 
^uttliBMutopbutaMndeiac  solid  bodies  Uka  the lva{JU&Q^ft\tiM«%%I 
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diverticula,  and  an  a!so])hHpus,  grow  towards  the  mantle- pole 
of  ilie  emliryo,  where  at  a  late  period  of  developmenl  the  tu  e 
so  furmed  meets  und  unites  with  another  portion  of  the  ali- 
mentary canal  which  has  developed  on  the  opjxwite  (thn 
ahoral)  face  of  the  embryo.  Tho  first  appearance  of  this  part 
of  the  alimentary  canal  is  seen  in  a  smili  tnhercle  in  living 
embryos,  at  a  period  when  the  pen-sac  U  still  ojicn,  whivh 
luberclo  lies  between  the  two  rudimentary  gill-buds,  a  little 
in  advance  of  them.  A  cavity  develops  itself  in  this  tubercle, 
which  was  mistaken  by  Kollilter  for  the  aortic  heart.  A 
section  at  thiij  period  gives  the  result  shown  in  fi|^.  3.  Thrc« 
layers  of  cells  can  readily  be  distinguished  in  this  section  aa 
in  that  figured  by  me  in  the  October  numlwr.  That  marked 
ep  is  the  epidermic  layer  or  epihlast  ohviously  enough.  The 
mn»s  of  roiindcil  cells  below  it  may  be  called  "  nicsoblast," 
since  from  it  the  muscles  and  skeletal  elements  are  deve- 
loped ;  and  by  splitting,  it  gives  rise  to  primitive  vtuatlar 
spaces  (see  fig.  5,  pv),  and  an  inner  and  outer  group  of^meso- 
Idastic  elemi'uts,  corresponding  to  "  Darmfuserplatt"  and 
"  IIautfa«er|»latt."  Below  this  we  come  to  a  single  layer  of 
large  fusiform  cells  separated  by  nieiuhrunous  intervals,  ym. 
Is  this  the  hypoblast .'  Leaving  a$ide  speculative  dis- 
cussions the  question  is.  Does  the  epithelium  of  the  middle 
portion  of  the  alimentary  canal  develop  from  this  layer? 
The  cell-layer  in  question  separates  the  embryo  from  the 
enclosed  mass  of  yelk,  and  extends  everywhere  over  the  ydk 
{into  the  yelk-sac  as  within  the  emhryouic  area).  It  persists 
as  long  as  there  is  a  trace  of  yelk.  Owsjannikow  dcscribca 
such  a  layer  of  cells  in  Corregonus,  which  he  does  not  regard 
as  hypoblast.  The  section  lig.  3  shows  the  space  at,  the  tirst 
trace  of  this  portion  of  the  alimentary  canal,  lined  by  ctlls, 
which  appear  to  be  independent  of  the  layer  ym.  They  seem 
nlher  to  he  a  differentiated  layer  of  the  mass  which  is 
marked  met.  A  somewhat  later  stage  (fig.  4)  shows  also  no 
connection  between  the  cell-layer  ym  and  the  lining  cells  of 
tlie  cavity  al.  It  moreover  gives'  evidence  of  a  passage  of 
yirlk-grannlus  y  into  the  cavity  al,  \vhich  may  be  due  to  a 
natural  inflection  of  the  layer  ym  (in  which  case  the  c^-lU 
linins  the  cavity  at  might  be  coniiniiuu«  with  the  l-iyer  ym), 
or,  as  is  more  proh-ilde,  may  be  due  to  rupturo  of  iiie  liiyg|^_ 
ym  in  the  preparation  nf  (he  secliim.  iJ^^l 

Transverse  sections,  of  wLiich  one  is  figured  in  fig.  Si^^^| 
respoudi'ig  in  ngv  to  the  vurtical  antero-poitefior  mbQ^H 
fig.  4,  equally  fHil  to  i'<iahli»h  Ibn  derivntitm  of  tho  tDlMtq^^l 
cpiditiliuin  from  the  layer  ym.  Fig.  7  reprewnts  a  Kec^^^l 
vrluch  comes  nearest  to  anch  a  condition  aa  would  rcndJ^^^B 
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Mible  to  suppose  th&t  nt  one  pnniculnr  point  not  hit  off  in 
biitlicT  srciiuiiN,  the  layer  yin  is  conlinued  into  the  cavity 
K-lUid  hns  there  ^ivun  ribu  to  it«  lining  cells.  Thia  I  think 
I  unlikely,  I'rom  the  examination  of  numerous  sections, 
_  3  such  a  derivation  at  an  ettrlier  slage  of  developrnt^nt 
I  thosp  enaniined  by  me  is  not  impossible.  The  layer 
h  )tgrei:«  in  the  cliuracter  of  its  cells  witli  the  Vertebrate 
luhlniit  (chick). 

[n  fig.  5  the  ink-sac  is  seen  to  commence  as  a  diverticulum, 

[of  Ihc  primitive  chamber  of  the  anal  tubercle.  Theepilhe- 

n  of  the  churaber  of  the  anal  tubercle  is  in  close  contact 

I  the  earliest  stage  at  which   I  have  seen  it,  with  the 

enuic  epithelium,  and  much  later  Ht  this  point  the  anus 

nks  through.      I  have  not  found,  what  mightbe  looked  for 

Mi  priori  grounds  (comparison  with  other  molluscs),  that  tlie 

mher  of  the  anal  tubercle  is  formed  by  an  invagination  from 

b  external  layer  at  this  point. 

In  pureuiiii;  further  the  development  of  the  chamber  which 

pkes  its   appearance  in  the  anal  tubercle,  I  found  it  to 

B  considerably  in  size,  and  to  extend  around  the  base 

•  internal  yelk,  where  subsequently,  by  steps  which  I 

pe  not  followed  out  so  as  to  enable  me  to  epitomise  them 

thont  reference  to  many  figures,  it  effects  a  junction  with 

I  (esophageal  tube  which  has  pushed  its  way  down  on  the 

posite  (oral)  face  of  the  embryo.     The  whole  of  the  ali- 

Dtsrj  canal,  with  the  exception  of  pharynx  and  (esophagus, 

tclnps  by  the  growth  of  this  primitive  cliamber  of  the  anal 

'Sercle.      In  fig.  8  (a  little   later  in  age  than  fig.  5)  a 

^ranunatic  transverse  section  is  given,  showing  the  first 

r«lopmcnt  of  the  liver  as  two  coeca  extending  from  it,  so  as 

Bcmbraiv  the  cavity  occupied  by  the  internal  yelk.     In  fig. 

I  vertical  riKhl-and-left  section  of  a  somewhat  older  embryo 

jiveu,  showing  the  upward  (towards  the  head)  growth  of 

V  hepatic  proiesses  or  diverticula.      They  increase  rapidly 

K«i>c,  and  finally  come  to  occupy  exactly  the  space  once 

J  by  all  the  posterior  portiou  of  the  internal  yelk  (that  is, 

^  yelk  enclosed  by  the  embryo  as  distinguished  from  that 

"  in  the  appended  yelk-snc.) 

lood-veseeU  and  lymph  spaces,— In  the  various  sections 
tore  than  100  in  nunibcrj  of  embryo  Loligo,  Sepia,  and 
Jopvs  which  I  have  made,  the  development  of  the  hearts, 
Mu  vessels,  and  of  the  renal  oigan  have  lieeii  followed  out. 
Utut  present  lime  I  will  merely  jMiiut  to  the  fact,  that  tlis 
IS  uf  cells,  me»,  which  wv  may  fur  convenience  call  "mesiK 
hn"  splits  At  various  points  (.see  fig.  d,  fig.  fi,  fig.  7,  fig.  8, 
1  p),  giving  rise  to  a  discunucctcd   series  of  s^. 
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which  are  the   rep rescii tali ves  of  a  aeiom   or   Sodi/eat 
From    these    and    their    walls     are  subsequently   ilevelopi 
the  hacmolymph  spaces  and  ha?molymph  ves§el8  and  circu- 
latory org  una. 

Devttopment  of  the  Otocystt. — 1  have  previously  stHted 
(loc.  cU.)  that  the  auditory  capsules  eotnmence  as  npon  ill- 
Tagiuations  of  the  epiderinic  hiyor ;  I  now  give  a  sketch  of 
oue  of  these  invaginations  (fig.  17)  at  a  period  when  the  eye 
and  pen-sac  are  also  in  the  condition  of  open  chambers  formed 
by  the  epidermic  layer. 

Development  of  the  Eye. — The  facts  to  be  staled  under 
this  head  were  brought  forward  in  Section  I)  of  the  British 
Association  at  its  meeting  in  Belfast  in  last  August. 
The  eye  first  appears  as  an  oval  ridge,  enelosiiig  an  area  of 
the  same  form  on  the  surface  of  the  embryo.  It  is  seen  in  a 
side  view  in  fig.  X'i,  from  above  in  fig.  13,  and  in  dingDun- 
matic  section  in  fig.  15.  The  walls  of  thiii  oval  area  close 
ill  above,  leaving  a  minute  scHr  at  their  point  of  juncture. 
They  are  seen  nut  quite  closed  in  fig.  14  from  above,  and  in 
section  iu  fig.  16.  This  phase  of  the  development  of  the 
Dibrauchiatc  Cephalopod's  eye  corresponds  with  the  perma- 
ornt  condition  in  the  Tctrabranchiatc  Nautilus,  lu  fig.  10 
the  eye  is  seen  at  a  later  period  and  not  in  strictly  median 
section.  A  mass  of  mesubluslic  cells  are  now  seen  to  inter- 
vene between  the  primitive  optic  chamber  and  the  epidermic 
layer  of  cells.  The  lining  of  the  primitive  optic  chamber  ia 
entirely  derived  from  the  epidermic  layer  from  which  it  was 
invaginated.  The  ceils  of  tlie  posterior  wall  and  sides  become 
developed  into  retinal  elements,  the  cells  of  the  anterior  wall 
are  differently  modified,  becoming  changed  into  a  "ciliary 
body,"  which  as  Hensen  has  descnbed  is  applied  to  tlic  sides 
of  the  lena  and  contains  muscular  elements.  Iu  the  section 
fig.  18  these  cells  arc  seen,  ci.  The  section  is  not  pret 
through  the  median  plane;  such  a  section  of  the  same  e* 
^ren  in  fig.  19.  'llie  first  commencement  of  the  letu  ta  | 
m  these  figures.  It  is  apparently  a  viscid,  somewhat  fill 
structure,  totally  devoid  of  cellular  elements.  It  is  foff 
cnlirclt/  within  the  primitive  optic  cliamber,  and  all 
depend*  a»  n  nhurt  eylindrlcal  rod  from  the  middle  pon 
the  auteiior  widl  of  that  chamber,  ihut  in  to  vnj,  (roiq 
point  at  which  the  chamber  finally  closed  up.  U  i' 
flubscqurntly  by  the  drpusiiion  of  concentric  IsTeraof  ftS 
matflrial  around  ihix  core.  No  cell*  appear  to  be  imniedfl 
fonoerued  in  effeciin);  this  depusiuun,  and  it  niu»t  be  laj 
u|MHi  a«  an  orgiinie  concretion,  formed  ftotn  the  liquids 
laiped  in  tlicjpriniiiiie  nnticcliAiulMr. 
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■  Frani  the  wall  of  mesoblast  covered  with  epiblasL  lying  ia 
ml  of  the  primitive  optic  chamber  Ht^er  its  complete  invajii* 

nlion  a  circular    fold  arises,  wliich  is  seen  in  t)ie  various  I 

Sctiuna  ns  two  flaps  mnrked  IF,  They  are  the  iris-folds,  and  | 
>w  so  far  towards  eiicli  other  as  to  partially  eiicloEe 
terior  oplic  chamber,  aoc.  The  complete  enclosure  of  this  I 
unber  is  effected  by  furlher  overgrowths  of  tegumentary  I 
Ids,  tlie  curti<!al  folds,  Konietimes  called  a  coalesced  eyeUdj  f 

pich  ill  many  cephalopoda  completely  unite  in  the  middle  I 
iut,  BO  as  to  form  a.  coniea-like  structure,  or  else  leave  a  1 
hiutc  «perlure.  This  tegumeniary  overgrowth  is  seen  in  the  1 

tction  Sig.  21,  marked  TO. 

"  The  layer  of  meaoblasiic  cells  lying  between  the  anterior 
all  of  cells  of  the  primitive  optic  chamber,  and  the  posterior 
all  of  epidermic  cells  {pe)  of  the  secondary  opiic  chamber, 

■  large  and  obvious  enough  in  the  younger  stages  of  the' 
re,   but  it  subsequently  becomes  atrophied,  and  in  later  \ 

in,  figs.  20,  SI,  is  a  mere  structureless  membrane, 
from  it«  position  in  the  eye  of  the  adult  Sepia  and  Lolii/o 
■appears  that  the  leus  must  in  a  later  stage  of  development 
n  that  drawn  in  fig.  21  push  its  way  through  the  mcdiau 
rior  area  of  the  primitive  optic  chamber  and  project  into 
•  secondary  or  anterior  optic  chamber,  where  the  iridian 
*B  lie  closely  upon  it.     Whether  the  cellular  structures  at  I 
point   are   actually  broken  through,  or  whether  they  I 
•rely  atrophy  and  become  adherent  to  the  anterior  portio 
■the  lens,  1  nm  not  at  present  able  to  say. 
HThe  imporiant   result,  however,  is   that  the  lens   is  em'  I 
Mid  equalorirtlly    by   the   remarkable  ciliary   botly   deve<  f 
•d  from  the  anU'rior  lining  cells  of  the  primitive  optio  I 
fcmber. 

■The  identity  of  the  Dibranchiate  eye  within   its  earliest 
ise   with  the  adult  Tetrabranchiaie  eye  is  an  important  j 
ult  from  one  point  of  view.     Not  less  interestiug  is  the  1 
ll  divergence    of    the   cuttle-fish's  eye  from  that  of  the  J 
tebratcs  in   its   mode  of  development,  whilst  prcsentiiiff  I 
pmucli  identity  in  mechanical  arrangements  with  it.     One  | 
pitiot  leave  these  facts  without  pointing,  moreover,  to  the 
•  agrerment  in  development  and  early  structure  of  the  I 
iphiilod'e  jmmititK  and  the  Vertebrate's  secondary  optia  I 
cle,  respectively  retina  and  lene.  I 

2rA«  H^te  Body. — The  remarkabio  history  of  this  body  wnaA 
a  the«iibjcctof  acominunirntionwhich  I  made  to  the  llritish'^ 
•cintion  at  llelfabi.    In  the  epitome  (loc.  cit.)  of  my  earlie 

on  iyo/ir/ol  staled  that  below  each  eye  a  deep  and  J 
lUiuii  of  the  ejtidcrmic  lajut  0G£\uieii,i5LVm^'E< 
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to  a  pair  of  nerve-tj^Hnglia.  I  have  since  found  that  tW 
aoppospd  nprve-ganfilia  are  the  '  white  bodies '  observeil 
nection  with  the  eye  and  optic  ganglia  in  adult  Cephalopoda 
DIbranchiata.  I  am  dispoi^ed  to  regard  ihem  as  atrophied  or 
§uppressed  nervcganglia,  prohably  representing  the  cephalic 
gaii[;lia  of  other  MoUusca  which  develop  in  the  same  position 
and  essentially  in  the  same  way  hs  do  these  white  bodies.  In 
fig,  10  the  section  paases  helow  the  eye,  through  one  of  these 
invaginations  which  is  still  open.  1  have  numerous  drawings 
of  the  invagination  in  the  living  state  at  this  and  later  periods. 
The  mass  of  tissue  (tic,)  at  the  base  of  the  optic  invagination 
has  the  form  of  a  peduncle.  It  does  not,  I  believe,  arise  in 
connection  with  the  optic  invagination,  but  is  formed  iu  the 
mesoblastic  moss  of  cells.  It  is  this  optic  peduncle  which 
gives  rise  to  the  great  optic  ganglion  on  each  side,  and  to  the 
other  smaller  ganglionic  masses. 

In  fig.  11,  a  seition  at  a  later  period  is  seen  where  the 
nerve  ganglion  has  grown  to  a  large  size  and  is  definitely 
dividing  itself  into  lobes.  The  white  body  (wb)  is  aeeg 
still  of  large  size.  In  living  specimens  of  about  this  age 
"  white  bodies  "  are  very  obvious  and  prominent,  whilst 
large  mass  of  the  optic  peduncles  present  two  vvr;  distl 
lol>es  on  each  side.  In  suhnequcnt  growth  the  mass  (no' 
encroaches  upon  the  white  body,  which  becomrs  fiatlenetl 
nut,  and  no  longer  advances  in  growth  nt  the  same  rale  as  the 
surrounding  parts.  Sections  at  this  period  lead  to  the  CQI 
elusion  that  Ihe  optic  ganglion  ia  nourished  at  the  eafpetua-i 
the  material  of  Ihe  H'Mte  Body,  and  finally  when  the  eye 
optic  ganglion  have  att^itnud  an  enormous  proportionata 
in  comi)ari»on  with  ihe  other  parte  of  the  embryo  (n  few  dttyw 
before  birth),  the  white  body  is  seen  as  a  much  reduced  miiss 
of  embryonic  (nndiffrrentiatcd)  cells  occnpying  the  angle  be- 
tween the  fve  and  uplic  ganglion  and  sqiicrxcd  into  nbscurity 
lietween  the  two.  A  full  aeries  of  drawings  from  the  sections 
are  needed  to  elucidate  ihe  history  of  the  while  body  nnd 
optic  ganglion,  but  the  examples  selected  from  a  large  tium^ 
ber  in  my  p<i»s''«sion,  viz.,  figK.  10  and  1 1,  mu^t  suffice  for 
present. 

Tliat  so  iuiiiortant  an  organ  as  the  ctrebral  or  »np«'r- 
phngcal  ganglion  of  Mulhisca  should  disappear  or  bcci 
rudiimnitiiry  in  Cephalopoda  must  appear  somewhat  startling, 
as  also  tlie  fail  that  nerve  ganglia  should  develop  from  so- 
nlled  meaoblasi.  This  last  phenomenon  1  W-lii-ve  In  ba>':i{ 
arrordanco  with  thii  general  law  which  relegates  n»  "  " 

blast "  vvnuiiK  structures  originally  either  epiblasttcor 
bl»»tifei  when  Ibc   Iwidcncif   to  dirtcl  dcTelopuiciil    " 
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served.  Thus  the  notochord  of  Vertebrates,  perhaps  ori^nally 
hypoblastic^  has  become  mesoblastic^  as  have  also  Wolffian 
and  Mullerian  ducts.  The  former  phenomenon,  the  atrophy 
of  the  cephalic  nerve- ganglia,  is  in  accordance  with  a 
principle  which  appears  to  have  a  wide  application  in 
embryology,  namely,  the  transference  or  attraction  of  nutri- 
tion. 


On  the  Chbomatolooical  Relations  of  Sponoilla 

FLUVIATILIS.      By  H.  C.  SORBY,  F.R.S.,  &c. 

I  HAD  long  been  anxious  to  examine  fresh  specimens  of 
SpongUla^  since  the  old  and  dry  specimens  which  I  had 
studied  clearly  showed  that  the  colouring  matters  had  been 

Seatly  altered.  At  length,  through  the  kindness  of  Mr.  E. 
ay  Lankester,  I  was  able  to  investigate  the  subject  in  a 
perfectly  satisfactory  manner.  I  had  previously  examined 
some  of  the  marine  sponges  growing  on  the  coast  of  Devon- 
shire,  which  are  often  of  a  fine  oran^^e  colour,  but  sometimes 
have  a  well-marked  green  tint.  In  the  natural  state  these  did 
not  show  the  band  in  the  red  characteristic  of  chlorophyll ; 
and^  though  when  dried  and  digested  in  carbon  bisulphide 
the  solution  contained  a  small  quantity  of  chlorophyll,  yet  I 
could  not  be  certain  that  it  had  not  been  derived  from  a 
nnall  portion  of  some  alga  accidentally  enclosed  in  the 
sponge.  The  exact  nature  of  the  green  substance  is  there- 
fore still  open  to  some  slight  doubt.  The  chief  coloured 
constituent  was  an  orange  substance  soluble  in  carbon 
bisulphide,  which,  when  so  dissolved,  had  a  pink  tint  in  dilute 
solution.  The  spectrum  had  no  detached  narrow  absorption- 
bands,  but  cut  off  the  whole  of  the  ^reen  and  blue,  and  when 
diluted  allowed  the  blue  to  pass  rather  more  readily  than  the 
green.  I  was  not  able  to  distinguish  any  difference  between 
it  and  an  orange-coloured  substance  found  in  the  eggs  of  the 
crab,  but  it  would  be  premature  to  say  that  the  two  are 
identical.  There  is  also  an  orange  colouring  matter  found  in 
the  soft  parts  of  some  species  of  Cardium,  closely  allied, 
though  not  identical,  with  these,  and  on  the  whole  it  serms 
pretty  clear  that  the  coloured  compounds  found  in  some 
marine  sponges  are  either  identical  with  or  closely  related 
to  those  met  with  in  animals,  and  unlike  those  occurring  in 
the  higher  classes  of  plants.     Fungi  do,  indeed,  sometimes 
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contain  very  closely  alliGd  Bubstances,  but  I  do  not  yet  know 
HTiy  certainly  identical.  At  all  events,  when  looked  upon 
from  a  chroma tological  point  of  view,  such  sponges  are  closely 
related  to  animaU,  or  to  those  plants  which,  like  them,  arc 
nourished  by  complex  chemical  compounds,  and  cannot  be 
supported  by  merely  mineral  substances,  like  the  more  per- 
fect plants. 

In  my  paper  on  comparative  vegfiahle  chromatology'  I 
have  shown  that  the  highest  classes  of  plants  contain  the 
following  essential  constituents,  soluble  iu  carbon  bi- 
sulphide : 

B!ue  chlorophyll. 
YellotD  chlorophyll. 
Orange  xanthophyll. 
Xanthophyll. 
Ye/low  xanthophyll. 
Lichnoxanthine. 
The  constituents  soluble  in  water  are — 
Various  kinds  oi  chryaophyli. 

Various  kinds  of  erythropAyll,  which  are  often  absent, 
and  are  not  essential. 
Now,  when  I  came  to  examine  the  fresh  specimens  of 
Spongilla  jiuviatilia  I  soon  found  that  it  contained  all  ihr 
above-named  substances  soluble  in  caibon  bisulphide,  and  a 
small  quantity  of  a  yellow  subBtance  soluble  in  water,  very 
similar  to,  if  not  identical  with,  one  met  with  in  many  fungi, 
diiferingfrom  the  chrysophyllofthe  higher  plants  in  not  beinj; 
made  deeper  coloured  by  alkalies  or  paler  by  acids.  Tlie 
other  constituents  appear  to  be  absolutely  identical  with  those 
in  plants,  and  I  cannot  agree  with  Mr.  Ray  Lankester  in 
looking  upon  the  chlorophyll  as  a  distinct  substance* 

There  being  thus  very  little  qualitative  difference  between 
the  Spongilla  and  the  highest  classes  of  plants,  it  became 
necessary  to  ascertain  whether  there  was  any  well-marked 
quantitative  difference,  which  would  point  to  a  closer  relalion 
to  one  class  than  to  another.  The  plan  of  analysis  adopted 
was  to  separate  the  various  coloured  constituents,  wherever 
possible,  and  to  determine  their  relative  amounts  by  mea- 
suring in  long  test  tubes  of  equal  diameter  the  lengths  of  the 
columns  of  liquid  giving  the  same  intensity  of  absorption 
with  equal  illumination,  and,  when  the  constitnents  could 
not  be  separated,  to  compare  the  respective  absorption-bands 
in  the  same  manner.      I  may  here  say   that,  unlike  what 
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occurs  in  the  case  of  many  plants,  the  yellow  chorophyll 
cannot  be  partially  separated  from  the  blue  chlorophyll,  both 
in  the  case  of  Spangilla  and  of  many  lichena.  The  relatire 
quantity  of  the  xanthopbyll  and  yellow  xanthuphyll  was 
determined  by  the  difference  in  the  poaition  of  the  absorp- 
tion-bands, and  also  by  the  greater  or  less  amount  of  the  blue 
product  of  the  oxidization  of  yellow  xanthopliyll,  formed 
when  the  solution  was  treated  with  a  little  hydrochloric  acid 
and  nitrite  of  potash.  The  lichnoxan thine  was  estimated 
from  the  final  residue  after  the  xanthrophylls  had  been 
destroyed  and  rendered  colourless  by  the  slow  action  of  citric 
acid  and  nitrite  of  potash.  By  such  means  and  others 
described  in  my  paper  on  comparative  vegetal  chromatology 
I  have  been  able  to  draw  up  a  table,  giving,  with  approximate 
accuracy,  the  relative  amounts  of  the  different  coloured  con- 
■tituents ;  but  on  the  present  occasion  it  seems  to  me  better 
aot  to  give  the  percentages,  and  to  express  the  general  results 
\ij  means  of  the  following  symbols :— 


\ 


\ 


k  reUtively  large  guaoljly  . 
A  relatiTel;  moderate  qliiutity 
A  relatiiely  small  quantitj  . 
A  relaiivelj  mere  trace 


JTbiAf  of  the  relative  amounts  of  ike  various  coloured  cott' 
atituerils  insoluble  in  water,  that  of  the  xanthcphyll  imng 
taken  as  nearly  constant. 
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Now,akhougli  ihis  table  must  be  looked  ujion  as  merely 
first  attempt,  yi-t  the  results  appear  to  be  sufficiently  dcf 
to  warrant  eome  provisioual  general  conclusiuns. 

The  Spongilla  is  distinguished  from  the  red  group  of  alga;, 
not  only  by  the  absence  of  the  characteristic  red  and  purple 
»ubstancee  soluble  in  wuler,  but  by  the  presence  in  the 
Spongilla  of  yellow  chlorophyll  and  yellow  xunthophyll, 
wliich  are  absent  in  the  CKse  of  red  algee.  There  is  a  cloEer 
relation  between  Spofu/illa  and  llie  frreen  algK,  hut  they  con- 
tain a  relatively  far  larger  quantity  of  yellow  chlorophyll. 
The  lichens  differ  from  the  spiinj^re,  not  only  in  containing  a 
relatively  larger  amount  of  the  lichnoxan thine  soluble  in 
carbon  bisulphide,  but  are  still  more  distinguished  by  con- 
taining much  of  the  modification  insoluble  in  that  reagent, 
which  is  absent  in  the  case  of  the  sponge.  In  other  respects 
there  is  a  very  strong  analogy,  since  the  relative  amounts  of 
blue  and  yellow  chlorophyll  and  of  the  three  different  kinds 
of  xanthophyll  are  almost  identical.  Comparing  ihe  most  per- 
fectly developed  specimens  of  the  Spongilla  and  of  the 
highest  classes  of  plants,  it  is  distinguished  by  coniiiining 
relatively  less  yellow  chlorophyll,  less  yellow  xanthuphyll, 
and  very  much  less  orange  xanlliophyll,  and  by  the  pre- 
sence of  an  entirely  different  yellow  substance  soluble  in 
water,  perhaps  identical  with  one  found  in  many  fungi.  The 
Spongilla  is,  however,  completely  distinguished  from  fungi  by 
the  chlorophyll  and  xanthophyll,  which  are  quite  absent  from 
them.  Though  there  is  thus  no  qualitative  difference  between 
the  colouring  matters  found  in  Spimgilla  and  in  plants,  yet 
in  none  of  the  above-named  classes  do  they  agree  in  their 
exact  quantitative  relations.  Some  light  is,  however,  thrown 
on  the  subject  by  examining  the  change  in  their  relative  pro- 
portions in  variously  developed  individual  hiaves  or  portions 
of  the  Spongilla.  By  comparing  together  the  more  or  leaa 
completely  developed  lenves  in  large  buds,  I  find  that  in 
their  earhest  stage  of  growth,  beforo  being  exposed  to  any- 
thing more  than  the  weak  light  which  penetrates  through  the 
exterior  leaves,  the  amount  of  blue  chlorophyll  is  very  small, 
and  that  of  the  yellow  chlornphyll  relatively  smaller  than 
normal.  In  comparison  with  the  amount  of  xanlhophyll, 
there  is  an  abnormally  small  quantity  of  orange  xaittbopoyll 
and  yellow  xnniliuphyll,  but  greater  of  licLnoxnutliinn.  Jia 
development  pruci-edti  tlie  orange  xanthophyll  xoini  attains  its 
normal  proportion,  whilst  the  other  yellow  constituents  have 
undergone  very  little  relative  rhangi;  and  tile  amount  of 
chlorophyll  i*  but  slightly  incnra!>(.-d,  that  of  the  yellow 
rbktruphyll  beioB  still  abuiiimallj  Je»a_in_rt;lation  lu  that  \tt 
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tie  blue  chloropliyll.  The  result  of  these  changes  is  that  at 
one  particular  state  of  partial  development  the  ratio  between 
I  Ihe  mue  and  yellow  chlorophyll  and  that  between  all  the 
Mnffcrent  yellow  constituents  are  the  same  in  the  leaves  of  the 
^whest  plants  na  in  the  well-developed  Spongilla,  but  even 
Hpeu  there  is  not  perfect  agreement,  since  it  contains  a  far 
Knater  amoimt  of  the  chlorophyll  in  relation  to  the  other 
Etoistitaetits.  Comparing  together  different  portions  of  the 
HHlpa^i//a  in  the  same  manner,  we  arrive  at  similar  results. 
^Ke  tower  portiiTns,  where  exposed  to  feeble  light,  are  far  yel- 
^^■er  than  the  exterior,  and  contain  relatively  much  less 
^Borophyll,  and  the  proportion  between  the  yellow  and  blue 
^BoTopliyll  is  even  leas  than  normal.  There  is  also  a  rela- 
^Bely  lea»  amount  of  orange  santhophyll,  but  an  increased 
^Kkniily  of  lichnosamhine  and  of  the  yellow  substance 
^Buble  in  water  which  lesemMes  that  met  with  in  fungi.  It 
^Hl  thus  be  seen  that  the  lower  and  less  perfectly  developed 
^Hrtioiu  of  the  Sponi/illa  approximate  in  these  chromato- 
^Kical  characters  to  the  lowest  type  of  normal  lichens,  and 
^Kmnt  us  with  a  lower  type  of  colouring  than  any  that  I 
^K*e  yet  been  able  to  lind  in  the  most  rudimentary  leaves  of 
^Ke  higher  classes  of  plants. 

^HTakiog,  then,  all  the  above  facts  into  consideration,  it  will 
^Bseeii.that  the  colouring  of  Spongilla  is  not  exactly  the  same 
Bffthut  9f  any  particular  cla^s  of  plants,  but  represents  more 
^W  low  cktsely  a  special  low  type,  in  which  development  has 
^HDCeeded  according  to  a  somewhat  different  law  up  to  a 
^Hint  reached  at  an  early  period  of  their  growth  by  the  leaves 
^Bthe  highest  classes  of  plants.  The  analogy  between  these 
^Bpta  and  those  met  with  in  structural  embryology  will  not 
H|^  to  strike  every  one,  and  1  cannot  but  think  that  the  further 
Ikttdy  of  such  questions  will  throw  much  light  on  many  in- 
Bpestiug  problems. 

^b  Seeing  also  that  the  leas  developed  portions  of  Spongilla 
^^tac  more  and  more  of  the  characters  of  tbe  higher  plants 
^Hd  approxiinaic  more  to  the  type  of  fungi,  one  need  not  be 
^^much  surprised  that  in  some  species  of  sponge  the  plant- 
^Haracter  ia  altogether  lost,  and  that  the  type  of  colouring 
^Koely  approximates  to  that  of  fungi  and  of  the  lower 
^HiniaU-  It  would,  I  think,  be  therefore  well  worthy  of  study 
^Koscertain  whether  low  animal  forms  which,  like  Spongilla, 
^Kitain  chlorophyll,  have  when  exposed  to  light  the  power 
^H  decomposing  carbonic  add  and  supporting  themselves  to 
^Hoe  extent  as  plants,  and  at  the  name  time  have  the  power  of 
^^uporting  themselves  by  means  of  organic  particles  conveyed 
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into  their  interior  by  the  water  circulating  about  or  throul 
them.     If  so,  they  would  be  animals  to  sonic  extent  capnUti 
of  plant-like  growth,  and  would  thus  be  the  reverse  of  those 
plants  which  have  lately  attracted    so  much  attention  on 
account  of  their  being  able  to  partially  Bnpport  themseln 
by  means  of  complex  animal  food,  which  they  can  digest  ip 
absorb  like  the  most  perfect  clasaes  of  animals. 


On  the  Classification  of  the  Animal  Kinqdiiu, 
Professor  HcXLHlt,  Sec.  R.3. 


LiNNAUs  defines  the  object  of  classili cation  as  follom:— 
"  Methodua,  anima  scientiee,  iiidigitat,  primo  intuitu,  quod- 
cunque  corpus  naturale,  ut  hoc  cur|iU8  dicat  pro-prium  suum 
nomen,  et  hoc  nouien  qusecunique  de  nominato  corpore 
beneficio  seculi  innotuere,  ut  sic  in  summa  confiisiune  rerum 
apparent!,  summus  conspiciatur  Naiurie  ordo,"  [Sfftltrma 
Nalurte,  ed.  12,  p.  IS.) 

With  the  same  general  conception  of  class!  ficatory  method 
as  Liiineeus,  Cuvier  saw  the  importance  of  an  exLaustivu 
analysis  of  the  adult  structure  of  animals,  and  Ilia  classiticn- 
lioo  is  an  attempt  to  enunciate  the  facts  of  structure  thus 
deternnned,  in  a  series  of  propositions,  of  which  the  most 
general  constitute  the  definitions  of  the  largest,  and  the  must 
special,  the  definttions  of  the  Bmallest,  groups. 

Von  Baer  showed  that  our  knonlidge  uf  animal  structure 
is  imperfect  unless  we  know  the  developmental  stages  through 
which  that  structure  has  passed;  and  since  the  publication 
of  his  '  Entwickelungs-Oeschichle  der  Thiere,'  no  philo- 
sophical naturalist  has  neglected  enibryu logical  facts  in  form- 
ing a  classification. 

Darwin,  by  laying  a  novel  and  solid  foundation  for  the 
theory  of  Evolution ,  introduced  a  new  element  into 
Taxonomy.  If  a  species,  like  an  individual,  is  the  |»rodiiet 
of  a  process  of  development,  its  mode  of  evolutiou  mu«t  he 
taken  into  account  in  detomiining  its  likeness  or  unlikeneM 
toother  species;  and  thus  "phylugeny"  hpcoim-«  not  less 
important  than  embryogeny  to  the  taxonumtHl.  But  while 
llio  logical  value  of  phylogeny  must  be  fully  ■dit)iLi«il«^ 
it  is  tu  be  recollected  tnat,  in  the  presont  sute  of  •  ' 

1  Bj*i  at  the  tiianon  Soeicily,  Dec.  i,  Wt.    Bcfirinted  fron  ■ 
«)lh  ibo  jivrniiuioa  of  Uie  mtljor. 
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absolutely    nothing    is    positively    known     respecting    the  I 

Iylt^eoy  of  any  of  the  Inrger  ^oups  of  BnimaU.  Valiiablel 
d  impoTtant  as  phylc^nic  speculations  are,  as  guides  to,  T 
il  suegpstions  of,  iDvestigation,  they  are  pure  hypotheses  I 
capable  of  any  objective  test ;  and  there  is  no  little  danger  1 
introducing  coiifusioiiB  into  science  by  mixing  up  such  I 
potheses  with  Taxonomy,  which  should  be  a  precise  and  J 
rical  arrangement  of  verifiable  facts.  ' 

The  present  essay  is  an  attempt  to  classify  the  known  facts 
of  aniiunl  structure,  including  the  development  of  that  siruc- 
ture,  without  reference  to  phylogeny,  and,  therefore,  to  form 
a  classification  of  the  animal  kingdom  which  will  hold  good  . 
however  much  phylogenic  speculations  may  vary.  J 

Animals  are   primarily  divisible  into  those   in  which  the! 
budy  is  not  dilTerentiated  into  histogenetic  cells  (Protozoa),  1 
)  those  in  which  the  body  becomes  differentiated  into  such  | 
dis  (Metazoa  of  Hftcckel). 

The    Protozoa  are    again  divisible  into     two  groups; 

,  ihe  Monera   (Haeckel,  in   which  the   body  contains   no 

;  and  Si,  the  Endoplastica,  in  which  ihe  body  conlains 

lore  nuclei.     Among  these,  the  Infusoria  ciliatrt  and 

tgeUaia  (Nocfiluca,  e.g.),  while  not  forsaking  the  general  type 

'  o  single  cell,  attain  a  considerable  complexity  of  organisa-  J 

prpsCTitiug    a    parallel    to    what    happens    among    thai 

ibicellular  Fungi  and  Algce  (e.  g.,  Mucor,   Vaifcheria,  Oj«- j 

li.  The  Mbtazoa  are  distinguishable,  in  the  lirst  ] 
to  those  which  develop  an  alimentary  cavity — a  process  I 
ifcich  is  accompanied  by  the  differentiation  of  the  body  wall'  I 
Ho,  at  fewest,  two  layers,  an  epiblast  and  a  hypoblast  I 
Gattre/F  of  Haeckel),  and  those  in  which  no  alimentary  I 
rity  is  ever  formed.  I 

Among  Ihe  Gastrese,  there  are  some  in  which  the  gastrulal'l 
r  primitive  snc  with  a  double  wall  open  at  one  end,  retain^  | 
'a  primitive  opening  throughout  life — as  the  egestive  aper-€ 
;  numerous  ingestive  apertures  being  developed  in  thtf 
1  walls  of  the  gastrula — whence  these  may  be  termedji 
Ij/Mtomata.     This   group   comprehends   the   Spongida   d» 
All  other  Gaslrea;  are  Monostomala ,  that  is  to  sayfl 
Dgnstrula  develops  but  one  ingestivc  aperture.     The  case 
r  oomponnd  organisms  in  which  new  gastrulce  are  produced 
k  gemmation  is  of  course  not  a  real  exception  to  this  rule. 
fin  some  Monosiomata  the  primitive  aperture  becomes  ihe 
nent  mouth  of  the  animal  {Arehaostomiita). 
a  division  includes  two  groups,  the  members  of  each  of 
hJBMpfctJFgljr  are  very  closely  allied : — \.  tVe  C(^e\^ 
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lemta.  2.  The  Scolecimorpba.  Uniier  the  laller  lieJid 
included  the  Turbellaria,  the  Netnaioidva,  the  TremaUida, 
Hirudinea,  the  Oligochteta,  and  iirobably  the  liotifvra  mid 
Gephyrea.  In  all  the  other  Moaosloinnta  llie  primitiTft  open- 
ing of  the  gastrula,  whatever  its  fate,  dfws  not  beronie  ihe 
mouth,  but  the  latter  is  produced  by  a  secondary  perfuralioo 
of  the  body  wall.  In  these  Deulcrottomata  there  is  n  peri- 
visceral cavity  distinct  from  the  alimentary  cannl,  but  this 
perivisceral  cavity  is  produced  in  different  ways. 

1.  A  perivisi'eral  cavity  is  formed  by  diverticula  of  the 
alimentary  canal,  which  become  shut  off  from  the  Imtcr 
(Enleroccela).  The  researches  of  Alexander  Agasaiz  and  of 
Metschnikoff  have  shown  that,  not  only  the  ambulacral 
vessels,  but  the  perivisceral  cavity  of  the  Eokinodermata,  are 
produced  in  this  manner;  a  fact  which  luay  be  inlerprfU-il 
as  indicating  an  affinity  with  the  (J^lenlerates  Cibou^h  it 
must  not  be  forgotten  that  the  dendrocsle  Turbellaria  and 
many  Tremaloda  are  truly  "cojlenterate"),  but  docs  not  in 
the  least  interfi-re  with  the  fundamental  resemblance  uf  tbeM 
animals  to  the  worms.  Kowalewsky  has  shown  that 
perivisceral  cavity  of  the  anomalous  Stigitta  is  fortned  in 
same  way,  and  the  lesenrches  of  Metschnikotf  npmai 
indicate  that  something  uf  the  same  kiiul   takes   place 


a.  A  perivisceral  cavity  is  formed  by  the  splitting  of  the 
mesoblast  [Schizoctela).  TIur  appears  to  he  the  case  in  all 
ordinary  Mollusca,  in  all  the  polychfetous  AntiHida,  of  which 
the  Mollusca  are  little  more  than  oligomerous  modifications, 
and  in  all  the  Arthropoda. 

It  remains  to  be  seen   whether  the  Briir.htopoda  and  I 
Polyzoa  belong  to  this  or  the  preceding  division. 

S.  A  perivisceral  cavity  is  fonned  neither  from  <l)veTtiQ 
of  tbe  alimentary  canal  nor  by  the  splitting  of  the  mesoU 
but  by  an  outgrowth  or  invagination  of  the  outer  wnll  ufa 
body  (Epicala).     The    Ttmicuta  are  in  this  case,  the  MM 
cavity  in  them  being  formed  by  invtigiuniion  of  the  epibn_ 

AmphiiiTiis,  which  so  closely  resembles  nn  Arcidinu  in  ifl 
devilopm*-nt,  has  a  perivisceral  cavity  which  essentially  cor- 
re8|>onds  with  the  atrium  of  the  Ascidian,  though  it  U 
fonned  in  a  sotnewhat  different  ninnner.  One  of  the  ini«t 
*>triking  peL-uliarities  in  tbe  structure  of  Amphiox%a  is  lh« 
fact  that  thfl  body  wall  (which  obviously  answers  lo  iha 
BomntopleuTG  of  one  of  the  higher  Verlebrata,  and  iiiclotM 

I- peritonea  I "  cavity,  in  llu^  w 
generative  organs  arc  developed)  cover*  i 
turt>,  w  that  t^e  Inner  opcti  into  the  "ultuni-tM 
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cavity.     Thia  occurs  in  no  other  vertebraled  Rnimal.     Kowa- 

lewsky  has  proved  that  this  very  exceptional  structure  results 

"roni  the  development  of  ihe  somatopleure  as  a  lamina  which 

rows  out  from  the  sides  of  the  budy  and  eventually  becomes 

|{^nited  ir'ith  its  fellow  in  tlie  iniddle  ventral  line,  leaving  only 

llJje  so-called  "respiratory  pore"  open,    Stieda  has  mentioned 

jibe  existence  of   the  rapti4  in    the  position  of  the  line  of 

t  union  in  the  adult  animal.     Raihke  described  two  "abdo- 

[  minil  canals"  in    Amphioxut ;  and   Johannes   Miiller,  and 

(•IBOre  recently  Stieda,  have  described  and  figured  these  canals. 

gi>w«Ter,  Ralhke's  canals  have  uo  existence,  and  what  have 
eo  taken  for  them  are  simply  passages  or  semi-cHnHla 
between  the  proper  ventral  wall  of  the  abdomen  and  the  in- 
curved edges  of  two  ridges  developed  at  the  junctioTi  of  the 
ventral  with  ibe  lateral  faces  of  the  body,  which  extend  from 
behind  the  abdominal  pore  where  they  nearly  meet,  to  the 
ide»  of  the  mouth.  Douhiless,  the  ova  which  Kowalewsky 
"—  — i«i  out  of  the  mouth  liait  entered  into  these  semi- 
when  they  left  the  body  by  the  abdominal  pore,  and 
rarB  conveyed  by  them  to  the  oral  region.  The  ventral 
AU^gument,  between  the  ventrolateral  lamina,  is  folded,  as 
Stj«da  has  indicated,  into  numerous  close-set,  longitudinal 
)ait8  which  have  been  mietaken  for  muscular  fibres,  and  the 
between  these  plails  are  occupied  by  epiilermic 
bU,  eo  that,  ill  transverse  eectiona  the  interspaces  between 
plaita  have  tlie  appearance  of  glandular  ececa.  This 
lited  organ  appears  to  represent  the  Wolffian  duct  of 
e  higher  Vertebrata,  which,  in  accordance  with  tha 
nierally  enibryonic  character  of  Amphioxus,  retains  its 
Stnitive  form  of  an  open  groove.  The  somatopleure  of 
jHphioxua,  therefore,  resembles  that  of  ordinnry  Vertebrata 
Egiving  rise  to  a  Wolffian  duct  by  inva;;ination  of  its  inner 
irfiice.  But  the  Wolffian  duct  does  not  become  converted 
into  a  tube,  and  its  dorsal  or  axial  wall  unites  with  its  fellow 
in  the  raphe  of  the  ventral  boundary  of  the  perivisceral 
<»vity. 

In  all  the  higher  Kerfefira^a  of  which  the  development  has 

t  been  traced,  the  "  pleuro-periloneal "  or  pervisceral  cavity 

iaes   by  an  apparent  splittiug  of   the   mesoblast,  which 

iBtting,  however,  does  not  extend  beyond  the  hinder  por- 

D  of  the  branchial  region.     But,  in  many  Vertebrata  (e.g., 

9eephali,  Ganoidei,  Tdeostei,  Amphibia)  a  process  of  the 

gument  grows  out  from  the  region  of  the  hyoidean  arch, 

J  forms  an  operculum  covering  the  gill-cleft.     In  the  frog, 

it   well  known,  lhi.i  opercular  niemhrane  is  very  large, 

I  unites  with  the  body  wall  posteriorly,  leaving  only  a 
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"respiratory  pore"  on  the  left  side,  during  the  later  peri) 
nf  the  tailpole'i)  life.  Here  is  a  structure  homologous 
the  Bplanchnopleure  of  Amphioxtu ;  while,  in  the  thoraco- 
dbdomiiial  region,  the  splanchnopleure  apjiears  to  arise  bf 
splitting  of  the  inesohlnsl.  Consiilering  what  lakes  place  in 
Amphioxus,  the  question  arises  whether  the  "splitting"  of 
the  meaoblast  in  the  Vertebrata  may  not  have  a  different 
meaning  from  the  apparently  similar  process  in  the  Arthro- 
podu,  Annelida,  and  Mollusca ;  and  whether  the  pericar- 
dium, pleura,  and  peritoneum  are  not  parta  of  the  epiblaat, 
as  the  atrial  tunic  is  of  the  epiblast  of  the  aseidians.  Further 
inveBtigation  must  determine  this  point.  In  the  meanwhile, 
on  the  assumption  that  the  pleuro-jwriloneal"  cavity  of  the 
Vertebrata  is  a  virtual  involution  of  the  epihlast,  the  peri- 
toneal aperture  of  fishes  becomes  truly  homologous  with  the 
"respiratory  pore"  of  Ainphhxus;  and  the  Wolffinn  di 
and  their  prolongations,  with  the  Miillerian  ducts,  are, 
Gegeiibaur  has  already  su^ested,  of  the  same  nature  as 
segmental  organs  of  worms. 

The  division  of  Mktazoa  without  an  alimentary  cavity  is  es- 
tablished provisionally,  for  the  Cettotdea  and  Acanthocepkala, 
in  which  no  trace  of  a  digestive  cavity  has  ever  been  detected. 
It  is  quite  possible  that  the  ordinary  view  that  these 
Gastrete  modified  by  parasitism  is  correct.  On  ih 
band,  the  cases  of  the  Nematoid  worms  and  of  the  TV* 
show  that  the  most  complete  parasitism  does  not 
involve  the  abortion  of  the  alimentary  cavity,  and  it  must 
admitted  to  be  possible  that  a  primitive  Gregnrinform  para- 
site might  become  iiiuUiceUuhir  and  might  di*velrp  n-pF»- 
ductive  niid  other  organs,  without  finding  any  advantaga  ' 
an  alimentary  canal.  A  purelv  objective  classificali 
recognise  both  these  possibilities  and  leave  the  quual 
ojieii. 


the        I 
see-        I 


Slricker's  Manual  of  lilstulugy} 

pTbr  third  voliiirie  of  tlie  trandation  of  Strieker's  histolofjy 
mplctea  this  important  worlt.  The  subjects  compmed  in 
'k  volume  are  tlie  organs  of  sense  and  the  uterine  organs; 
)  it  vriiicliides  with  a  chapter  on  the  development  of  the 
■i[tle  tissues  by  Professor  Strieker.  As  we  have  spoken 
letty  fojlj  of  the  merits  and  delects  of  the  other  volttmes, 
!  may  Ijc  eufficient  to  »ay  that  both  are  represented  in  this 
orticm  of  the  work.  The  special  merits  of  Dr.  Strieker'^ 
Un  certaialy  predominate  in  the  chapters  on  the  sense- 
rgans,  nitice  few  histologists  who  are  not  specialists  could 
tdertnki;  these  diihcult  themes.  Of  the  elaborateness  with 
ich  they  are  treated,  it  may  give  some  notion  if  we  state  that 
D  less  than  ten  writers  treat  of  the  eye  and  its  appendages, 
rofcssor  Max  Schultze's  admirable  monograph  on  the  retina 
irobtihly  one  of  the  last  publications  of  that  lamented 
iitt)  will  doubtless  be  eJassical,  but  that  of  Rollett  on 
B  cornea  ia  quite  worthy  to  stand  beside  it ;  and  we  should 
ipecifiUy  recommend  English  histological  students  care- 
bily  to  work  through  the  elaborate  description  of  this 
tructure,  which  has  been,  ever  since  Toynbee  discovered  the 
Ileal  corpuactcH,  so  favorite  an  object  with  the  German 
latoroiats.  It  has  ccrtaioly  contributed  far  more  than 
fcttftny  more  important  organs  to  the  progress  of  histology 
^pth  normal  and  pathological. 

I  The  concluding  chapter  on  development  of  tissues  gives  an 
|Connt,  necessarily  condensed,  of  the  formation  of  tissues 
Itreced  from  early  embryonic  life.  The  chief  moral  which 
t  feel  incliued  to  draw  from  the  caution  with  which  Strieker 
llpreases  himself  is  thatitis  very  unsafe  to  found  upon  the 
ielations  of  the  embryonic  loycrs,  sucli  wide  generalisations  in 
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biology  and  even  in  pathology  as  we  have  seen  put  foi 
of  late  years.  As  regards  pathological  relations  in  ma 
are  building  upon  a  very  uncertain  basis  if  we  rest  upon  the 
distinction  of  germinal  layers,  since  it  is,  as  Professor  Strieker 
remarksj  still  doubtful  whether  the  laminae  of  the  mammalian 
ovum  corre8]>ond  (especially  the  middle)  with  the  three  dis- 
tinguished by  Bemak  in  the  fowl's  embryo.  And  yet  we 
have  had  whole  classes  of  new  formations  and  special  types 
of  disease  fuunded  upon  the  distinctness  of  the  layers  of 
Remak. 

This  chapter  has  been  looked  for  with  some  interest  on 
this  ground  also — that  it  was  to  contain  the  omitted  or 
deferred  theme  of  striated  muscle;  and  Professor  Strieker 
has  redeemed  his  promise  by  giving  a  short  sketch,  partly 
descriptive,  partly  critical,  of  the  subject.  The  descriptive 
portion  would  have  been  made  much  clearer  by  figures,  aud 
this  is  also  true  of  the  critical  porlion,  but  the  latter  suffers 
under  the  more  serious,  though  quite  unavoidable  defect  of 
failing  to  take  into  account  the  researches,  since  publislKx),  of 
Engelmaun  and  Schafer,  since  these  have  given  a  new  aspect 
to  the  question  in  dispute.  In  fact,  the  "commotion  in  the 
doctrine  of  muscle,"  which  induce<i  the  editor  to  defer  the 
consideratiou  of  this  subject  as  long  as  possible,  can  hi 
be  said  to  haie  subsided  in  time  to  make  a  completely 
factory  article  at  all  possible. 

We  must,  in  mnrlnsion,  congratulate  the  translator 
the  BUeeessful  completion  of  his  anbions  task,  and  as 
have  in  the  former  volumes  not  always  agreed  with  his 
interpretation  of  some  of  the  crabbed  German  idioms,  ne  m&j 
also  be  allowed  to  bear  our  tribute  to  the  care  with  which 
this  volume  has  been  edited  and  translated.  It  has  also  the 
advantage  of  a  very  full  and  excellent  index,  which  strikes  us 
as  being,  in  plan  and  execution,  decidedly  superior  to  that  in 
the  German  edition. 
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iih  rcgrpt,  the  dpnth  of  Dr. 
mders  of  itiis  Journal,  and  for 


Vb  havp  to  reciirH,  wilh  ir 
tdwiu  Laiikester,  one  nf  ihe  fi 
tnny  years  one  of  its  Editors. 
Dr.  Lankester  was  born  Aiiril  23r(l,  1814,  at  Mellon, 
luffolk,  and  was  educated  at  Woodbridge,  wliere  he  was 
ticled  to  the  Inle  Mr.  Sanniel  GissingiStirgenn,  Heeludied 
B  from  1834  till  1837  at  University  College,  London, 
intl  in  the  lalter  year  was  made  a  Member  of  the  College  of 
[■'fiorgeoos  and  Lirentiate  of  the  Apothecaries*  Society.  In 
^839(  he  visited  the  Continent,  and  {graduated  at  Heidelberg; 
a  184S,  he  became  Lecturer  on  Materia  Medira  and  Botany 
t  the  School  of  Mi^dicine  adjoining  St,  George's  Hospital: 
D  1844,  he  w  as  »p|>ointed  Secretary  to  the  Kay  Society  ;  and, 
I  1845,  wns  elected  Fellow  of  the  Royal  Society.  In  1850, 
t  w»»  appointed  Professor  of  Nutural  History  in  New  Cul- 
■ge,  London;  in  1851,  he  received  the  degree  of  LL.D. 
lotn  Amherst,  United  StHtes.  In  1853,  he  became  Lecturer 
U  Anatomy  and  Physiology  at  the  Clrosvcnor  Pliice  School 
f  Medicine ;  iu  1858,  Superintendent  of  the  Food  Collection 
t  the  South  Kensington  Museum  ;  in  185!),  President  of  the 
jlicTOSCOpical  Society  ;  in  18(i2,  Exuiniiier  in  Botany  to  the 
Icirnuf  and  Ait  Dejmrimenl  at  South  Kensington ;  and  whwi 
'*  I  Coroner  fur  Central  Middlesex  in  1862.  Dr.  Lhd' 
ester  contrihuted  to  the  'Nntumlist,'  'Annals  of  Natural' 
^■.'  to  the  '  Pharmaceutical  Journal,'  the '  Penny  Cyclo- 
'  and  '  RejiortN  of  the  Biitinh  Association  for  the 
^vancement  of  Science.'  He  wrote  '  Natural  History  of 
ts  Yielding  Food,'  nnd  '  Memorials  of  John  Ray,'  pnb- 
il  ill  1845;  edited  the  'Correspondence  of  John  Ray,' 
■46;  contributed  the  article  "Rutifera"  to  the  'Cyclo- 
;ii*  of  Anatomy  and  Physiology,'  and  a  "  Report  on  the 
{ress  of  Organic  Chemistry,"  to  the  'Companion  to  the 
'  '  '  Imauiick,'  in  1847 ;  published  a  translation  of 
9  '  Principles  of  Scientific  Botany'  in  1849;  and 
nitributed  reviews  of  medical  works  and  papers  on  Natural 
jry  to  the  '  Athemeum.'  Dr.  Lankester  becamu  joint- 
r  of  the  *  CJuarterly  Journal  of  Microscopical  Science '  in 
;  he  also  wrote  "  Botany  "  in  Hughes's  '  Reading  Lea- 
and,  by  the  commnnd  of  Her  Majesty,  edited  the 
ral    History    of  Dee-f.ide.'       He    translated    Kiichen- 
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nieister's  '  Animal  Paraeiles  '  in  1859  ;  cnntributi-d,  in 
junction  with  Dr.  Leilieby,  the  nrliclp  on  SaDiiary  Scienctj 
to  tlie  '  EncycloptRilia  Britannica'  in  1839;  published  '  Half- 
hours  with  the  Microscope;'  'Two  Addresses  to  the  Micro- 
scopical Society  of  London;  '  'A  Guide  to  tlie  Food  Collection 
at  the  South  Kensington  Museum  ; '  '  A  Course  of  Lectures 
on  Food,'  and  '  A  Course  of  '  Lectures  on  the  Uses  of  Ani- 
mals;' and  has  delivered  Lectures  on  Muiural  History,  and 
its  various  branches,  at  the  Royal  lustilution  ;  several  courses 
on  Physiology  and  Botany  nt  the  Limdon  Iristttuliun;  aud 
several  courses  on  Botany  before  the  Royal  Botanical  Society 
of  London.  As  Coroner  for  Middlesex,  be  has  published 
nine  "Annual  Reports"  in  the  '  Proceedin((8  of  the  Sori»l 
Science  Association ; '  and,  as  Medical  Officer  of  Health  fur 
St.  James's,  Westminster,  has  published  sixteen  "  Annual 
Reports."  In  1866,  be  edited  the  '  Journnl  of  Social  Science,' 
and  published  a  small  work  entitled  '  Cholera;  What  it  is, 
and  how  to  prevent  it.*  In  1867,  appeared  'Good  Food; 
What  it  is,  and  how  to  Relit;'  in  1868,  'Vegetable  Phy- 
siology;* in  ll:(6d,  a  'School  Manual  of  Henllh ;'  and,  in 
1870,  '  What  shall  we  Teach  '.  or  Physiolojiy  in  SchwU, 
besides  several  articles  in  '  Nature,'  on  scientific  subjecit. 

He  continued  liis  literary  and  pro('es«iuiial  career 
1S6S£,  when,  on  a  vacancy  occurring  in  the  office  of  Coi 
for  Central  Middb'sex,  Dr.  Lankester  was  elected  to  tbi 
by  a  majority  of  the  constituency,  and  wna  also  chosen  by 
the  Ve«try  of  St.  James's,  Westminster,  m  their  officer  of 
health.  He  died  on  October  50th,  1874,  at  Margate,  aud 
was  buried  at  Humpstead. 

We  are  here  clueBy  concerned  with  Dr.  Lankcster's 
connection  with  this  Journal,  which  was  long  and  in- 
timate. The  '  Quarterly  Journal  of  Microscopical  Science' 
first  appeared  iu  1853,  under  the  joint  editorship  uf  Dr. 
Lankester  and  Mr.  Busk,  partly  as  the  or^an  of  the  Micro- 
scopical Society  of  London,  partly  as  an  indipondent  journal. 
This  artangoment  was  continued  till  IH6H,  when  the  connec- 
tion with  the  Society  was  severed.  Mr.  Bunk  retired,  .ind  the 
Journal  was  thenceforward  carried  on  by  Dr.  Lankester  and 
his  b>un,  Mr.  Ray  LankcKti-r,  till  the  retirement  tif  the  foruui 
in  1871.  For  nearly  twenty  yc»r»,  tbcrnfore.  Dr. 
kester  was  actively  conccrued  in  the  editoryhip. 
tint  publisher  was  Mr.  lligbley,  And  on  his  retiremenl 
business  the  Jouniul  parted  into  the  hands  of  its 
ro|i«eton(.     FruHi    ihi-   first    llit--  cdili't>  wi-rt-  iildi- 
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gratulxte  themselves  on  a  degree  of  success  very  noticeable  i 
in  the  case  of  n  purely  scieutific  journal ;  the  first  \ 
number  wewt  itirougli  no  less  thaa  four  editions,  and  a  posi- 

Idon  was  mpidly  obtained  which  the  Journal  has  never  since, 
■e  liope,  been  suflcred  to  lose. 
vWithout  at  all  pretending  to  offer  any  general  estimate  of  I 
Be  value  of  Dr.  Lankester's  scientific  work,  there  are  a  few  I 
plinto  in  this  career  of  incessant  and  varied  activity  to  which  | 
We  should  like  to  draw  attention. 
In  the  6rst  place,  we  cannot  but  notice  how  much  of  Dr.  I 
Laukester's  cultivation  must  have  been  the  fruit  of  his  o 
mental  activity  and  energy.     The  scientific  education  of  a 
medical  student  in  18S4  can  have  lieen  little  more  than  what 
he  gBve  himself,  and  it  is  no  small  credit  to  the  scientific 
workers  of  the  last  generation  that  their  inlelleeiual  equip- 
ment was  60  complete  as  it  was.    In  Dr.  Lankester's  case  tha  \ 
strongest  stimulus  was  present  in  an  ardent  love  of  his  sub- 
He  was  a  born  naturalist,  and  not  one  of  those  whose  I 
ne  of  natural  objects  is  fostered  by  academical  ambition,  or 
Rrely  a  part  of  a  general  sympathy  with  intellectual  pursuits, 
tat  while  he  was  a  diligent  observer  of  nature  he  was  also  | 
metfaing  beyond,  and   was  never  satisfied   with    the   easy  [ 
tendard  of  excellence  set  up  by  those  who  pride  themselves 
I  the  name   of  field   naturalists.      Much   of  his   literary 
ergy  was  spent  in  endeavouring  to  lead  such  persons,  and 
}ecially  the  amateur  users  of  the  microscope,  to  a  highei 
inception  of  the  dignity  of  their  favorite  pursuit.     This  was  1 
Wly  utie  of  the  chief  ends  which,  as  joint-editor  of  this  Jour- 
',  ho  set  before  him,  and,  we  mny  be  permitted  now  to  say, 
ji  considerable  success.    A  considerable  part  of  the  Journal 
t  set  apart  for  translations  and  abstractsof  foreign  memoirs, 
Piefly   German,   and  English   naturalists  were   thus    made 
[uainted  with  the  important  results  arrived  at  by  Schwann  ■ 
1  bis  successors,  which  had  hardly  then  produced  their  full  i 
BCt  on  English  science.     The  translations  of  German  text-  I 
'cB,  which  occupy  a  large  space  in  the  list  of  Dr.  Lankester's  ] 
htings,  served  an  analogous  purpose. 

~ :  is  impossible,  however,  to  rend  the  long  catalogue  of  I 

iQ  works  without  perceiving  that  the  production  uf  many  of  J 

n  must  have  been  due  to  circumstances  rather  than  to  pre- 1 

>ction;  and  while  the  energy  which  they  display  is  astonish- | 

s  may  be  tempted  to  regret  thai  so  much  of  it  was  thus  ^ 

'      We  cannot  doubt  that  Dr.  l.ankesier  himself  might 

18  have  found  more  congenial  occupation  in  stricliy 
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scientific  research  ;  it  does  not  ihert'fore  follow  thai  he  woiiM 
have  been  employed  more  usefully  for  mankind  than  he  was  in 
the  unostentatious  task  of  popularising  science.  The  work 
of  diffusing  knowledge  has  to  be  done,  and  rightly  appeared 
to  the  leaders'of  the  "  useful  knowledge  "  school — sometimes 
now  spoken  of  with  uniuerited  contempt — as  of  national  ur 
more  than  national  importance.  It  was  certainly  done  by  Dr. 
Lankester  with  zeal  and  success.  His  wide  popular  sym- 
pathies made  him  intolerant  of  anything  like  ecientilic  exclu- 
Biveneas,  and  his  genial  disposition  made  him  always  a 
welcome  teacher,  especially  to  the  young.  Wherever  he 
went  he  was  actively  engaged  in  awakening  an  interest  iu 
natural  science,  and  he  adopted,  with  characteristic  euthu- 
siHsm,  the  then  novel  appliances  of  fern-cases,  aquaria,  and 
Other  aids  to  the  study  of  natural  history,  which  have 
proved  by  no  means  unimportant  instruments  both 
popular  education  and  in  scientific  research.  As  a  poi 
lecturer  he  was  very  successful,  being  fortunate  in  a  i 
larly  pleasant  voice  and  a  happy  jiif'i  of  natural  eloqi 
Many  now  living  can  look  back  to  Dr.  Lankester'a  teachinj^s 
as  rtmong  their  first  encouragements  to  the  study  of  nature, 
and  among  these  it  may  be  not  unbecoming  to  mention  his 
eldest  son,  now  one  of  the  editors  of  this  Journal,  whom  he 
early  imbued  with  his  own  love  for  natural  objects,  in  whose 
intellectual  development  he  wns  most  deeply  interested,  itnd 
who  perpetuates  in  a  more  instructed  generation  the  scientific 
zeal  of  his  father.  Whatever  be  has  achieved  may  be  fairly 
set  down  as  due  to  the  teaching  and  example  of  Dr.  Edwin 
Lankester. 

J.  K.  I>. 


,  and 


NOTBS  AND  MEMORANDA. 


I  AoUtion  of  EmbryD-LyiimEeiiB. — May  I  be  permitted  to  call 
intention  of  tilt'  nailers  of  tbe  '  Quart.  Jourti.  of  Micros. 
jri«iice'  lo  «  fact  which  has  escaped  Mr.  E.  Raj-  Lankester'a 
Btice  in  his  valuable  and  interesting  inquiry  iiitu  the  "  De- 
Hopmeilt  of  the  Pond-Snail"  ? 

Elf  Mr,   Ray  Lank  ester  will   do  me   the  favour   to  ttirii 

»_vcl.  ii  (1854),  page  92, '  Quarterly  Journal  of  Microscopical 

'detice,'  be  will  find  that  I  mention   the  existence  of  cilia 

tad  ftscnbe  the  rotatory  motion  of  the  embryo  to  thi 

L  in«y  add   that  my  observations  were  made  with  a  Eosa's 

jgtf-mcA,  and  therefore  1  am  at  a  loss  to  urcoimt  for  the  fact 

I  mentions,  that   these  cilia    "have  entirely  escaped  the 

tention  of  M.  Lerehonllet." — Jahez  Hogg. 

'  Different  Diatoms  on  the  same  StipeB.^ln  the  '  Quarterly 

JuuTual  of  Microscopical  Science  '  fur  July,  1873,  page  313, 

iu  the  report  of  the  proceedings  of  the  Oiibliu  Microscopical 

Club,  Mr.  Archer  has  made  some  remarks  on  two  distinct 

ptoma   presenting  the   appearance    of    being  on  the  same 

s  as  bearing  on  Dr.  Bastian's  views.     Therein  he  alludes 

Da  paper  of  mine  reprinted  in  the  'Monthly  Microscopical 

lal'    from   tbe    '  Proceedings  of  the  Boston  Society  of 

Kalural  History,'  February  9ihj  1870,     In  my  paper  1  stated 

that  I  found    Gomphonema  capitaium  and  constrietum  both 

nowing  upon  the  same  stipes.    Mr.  F,  Kitton,  who  examined 

|r  specimens,  confirmed  my  observation,  and  yet  Mr.  Archer 

inks  we  are  both  of  us  mistaken,  and  that  ihe  occurrence 

I  these  apparently  distinct  forms  upon  one  stipes  was  acci- 

'.,  and  that  I  have  failed  to  distinguish  between  actual 

ic  genetic  relationship  and  accidental  superposition.    It 

I  on  November  6th,  1867,  that  1   first  found  these  two 

?cie$  growing  upon  the  same  stipes,  and  showed  thi 

1  persons,  competent  observers  with  the  microscope,  I 
osent  s|)ecinieiistoI>r,  Arnott,  as  mentioned  in  my  original 
They,  unfortunately,  did  not  arrive  until  after  his' 
Wthj  and,  at  my  request,  they  were  sent  to  the  Quekett 
,  where  Mr,  Kittun  saw  them  and  confirmed  my  dis- 
■eiy,  Ou  the  stipes  of  the  Gomphontrma  was  Acknanthea 
^Rutitlima,  ¥.  T,  K.,  after  the  manner  described  by  Mr. 
rcher.  Ou  October  17th,  1869,  as  well  as  at  other  limes 
ripg  llie  preceding  summer,  I  made  collections  at  (he  same 
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place  exhibiting  the  same  phenomenon  ;  and  on  the  14th 
September,  1871,  in  a  small  stream  ubout  two  miles  from  iKe 
first  locality,  I  fouml  Gomphonema  conslrictum,  capitatum, 
acuminatum,  and  crislatfim,  nil  growing  upon  the  same  stipes 
along  with  intermediate  forms.  I  look  care  to  deposit  speci- 
mens of  my  first  gathering  in  the  cabinet  of  the  American 
Microscopical  Society,  New  York,  nnd,  as  I  have  said,  the 
specimens  I  sent  Dr.  Amott  are  in  the  collection  of  the 
Quekett  Club  in  London  ;  but  as  probably  Mr.  Archer 
not  have  an  opporlnnity  of  visiting  either  of  these  colleclJL, 
I  will  gladly  send  him  specimens,  as  I  have  secured  a  pl^ 
tifiil  supply  of  all  of  my  gatherings. 

I  have  in  hand  the  microscopical  work  of  the  Geoh 
Survey  of  New  Hampshire,  and  I  hope  dinlomists  wil 
glad  to  bear  that  I  shall  ere  long  go  to  press  with  a 
on  the  so-called  "  infusorial  deposits"  of  that  stale, 
be  at  all  times  glad  to  furnish  specimens  to  ihose  interested, 
and,  in  fact,  would  be  pleased  to  have  the  names  and  addresses 
of  every  one  interested  in  the  Dtalomarcie. 

A.  Mkai.E»waki)s,  M.D. 
Newark,  New  Jersey,  U.S. 

Coloured  Bingt  of  Crystals  as  seen  through  the  Hicroscape. 
— l>r.  \V.  H.  Stone  has  communicated  to  the  Physical 
Society  an  account  of  an  arrangement  for  exhibiting  the 
coloured  rings  of  iiniaxiftl  and  biaxial  crystals  in 
microscope. 

The  author  was  not  aware  that  any  arrangemenl  had 
hitherto  supplied  to  the  ordinary  microscope  other  thi 
extia  lop  to  the  eyepiece,  contnining  a  supplementary 
and  an  analy!>er.  This  could  only  hu  considered  a  cli 
expedient. 

fbe  objects  to  be  attained  were  clearly  two — first,  lo 
transmit  the  rays  at  considerable  obliquity  through  the  plate 
of  cryetuls ;  secondly,  lo  gather  these  up,  and  form  a  real 
image  within  the  tube  of  the  microscope.     Amici  had  accom- 

Elislied  this  by  a  special  combination  of  lenses  which  lieart 
is  name;  it  might,  however,  he  done  simply  by  placing  n 
•crowed  diaphragm  on  the  end  of  the  upjier  druw-tuU;  wiiTiin 
the  body  of  th>'  microscope.  The  screw  should  be  that  ordi- 
nnrily  used  for  olijiit-glasses.  To  this  nn  idiji-ct- glass  of  lonS 
focus  was  filled,  and  another  of  hight-r  magnifying  puw^Jp 


the  uBual  place.     The  whole  body  * 


8  the 


adjusted  to  a  telescopic  focns  on  a  distant  object.     The 
nbj4N:tivo  formed  the  objeet-glasa  of  the   telescope  and  1 
inner  ol^ecttTa  with  tbv  Iluygbentan  «jeptwe  a  cotoj 


ND   MKMOKAMDA. 


65 1 


I  On  reinserting  the  body  thus  arranged,  and  illuminating 
__e  crystal  on  the  stage  with  convergent  light  by  means  of  a 
bonden^er,  the  rings  and  brushes  could  be  peifectly  seen. 
e  wkdlti  donble  series  of  rings  on  a  biaxial  crystal  of  car- 
Ktate  of  lead  wus  thus  shown. 

The  coiideuser  used  was  a  "  kettle-drum"  of  two  plano- 
convex lenses.     I'be  objective  on  the   nozzle  of  the  micro- 
actipe  was  a  tn-o  thirds  of  Ross ;   that  within  the  draw-tube 
a  tlirra-inch    objective  of  the  same  maker- — Philosophical 
Maatutiae. 
W    Olobigtrina  Ooie. — From  the  Cape,  as  far  aouth  as  our  sto- 
wtion  iu  lat.  4ti'^'  W,  the  Challenger  fuund  no  depth  greater  than 
K}900  bthams.  And  the  bottom  was  iu  every  case  "Glgbigerina 
Kiose  ; "  that  is  to  nay,  it  consisted  of  little  else  than  the  sheila 
mi£  Glohigerina,  whole,  or  more  or  less  broken   up,  with  « 
HniaU  pnipurtiou  of  the  shells  of  Fulvlnulina  and  of  Orbulina, 
Kind  the  spines  and  teats  of  radiolarians  and  fragments  of  the 
Mpicules  of  sponges. 

W^  Mr.  Murray  has  been  paying  the  closest  attention  since  the 
npne  of  our  departure  to  the  question  of  the  origin  of  this 
Rctlcarrous  furmation,  which  is  of  so  great  interest  and 
■tei fiance  on  account  of  its  aatinialous  character  and  ita 
MPWrmoua  extension.  Very  early  in  the  voyage  he  formed  the 
■Binion  that  all  the  organisms  catering  into  its  compoeition  at 
^He  bottom  are  dead,  and  that  all  of  them  live  abundantly  at 
^Be  (urfBCc  and  at  intermediate  depths  over  the  Glohigerina 
Hbbc  area,  the  ooze  being  formed  by  the  subsiding  of  these 
^BttUa  to  the  bottom  after  death. 

Wh  This  is  by  no  means  a  new  view.  It  was  advocated  by  the 
BtHe  Prof.  Bailey,  of  West  Point,  shortly  after  the  discovery, 
Wgl  means  of  Lieut.  Groke's  ingenious  sounding  instrument, 
^Bri  auch  a  formutiun  had  a  wide  extension  in  the  Atlantic, 
^fuiaaoes  Miiller,  Count  Pourtales,  Krohn,  and  Max-Schultze, 
^Hier^'ed  Glubigerinu  and  Orbulina  living  on  the  surface; 
^Bd  Ernst  Haeckel,  in  his  important  work  upon  the  Radiolaria, 
^Htiarka  that  "  we  often  God  upon,  and  carried  along  by  the 
^^Bkling  pieces  of  seaweed  which  arc  so  frequently  met  with 
^Hall  seas,  fornmiiiifera  as  well  as  other  animal  forms  which 
^Hbitoally  live  nt  the  bottom.  However,  setting  aside  these 
^Kidvntal  instiinccs,  certain  foraminifera,  particularly  in  their 
HBonger  stages,  occur  in  some  localities  so  constanlly  and  in 
Hheh  aumbere,  floating  on  the  surface  of  the  »ea,  that  the 
^bsphaOn  seemK  justifiable  that  they  possess,  at  all  events,  a^{ 
H^certain  period  uf  their  existence,  a  pelagic  mode  of  lifCif 
^Hnering  iu  this  respect  from  most  of  the  remainder  of  their'' 
^Hin.     Thus  Miiller  oflcu  found  in  the  contents  of  the  sur* 


n 


MOTES  AND  HBUOKANDA, 

face-net  off  the  coast  of  France  tlie  young  of  BotAlin,  but 
more  particularly  Glnbigcrinaj  and  Orbiiliua-,  the  two  latter 
frequently  covered  with  fine  calcareous  tubes,  prolotigntions 
of  the  borders  of  the  fine  pores  through  which  the  pseudo- 
gradta  protrude  through  the  shell.  I  took  similar  Giobi- 
geriuse  and  Orbulinte  almost  daily  in  a  fine  net  at  Messina, 
often  in  great  numbers,  particularly  in  February.  Often  the 
shell  was  covered  with  a  whole  forest  of  extremely  long  and 
delicate  calcareous  tubes  projecting  from  all  sides,  and  pro- 
bably contributing  essentially  to  enable  these  little  animals  to 
float  below  the  surface  of  the  water  by  increasing  their  sur- 
face greatly,  and  consequently  their  friction  against  the  water, 
and  rendering  it  more  difficult  for  them  to  sink."'  In  1865 
and  1866  two  papers  were  read  by  Major  Owen,  F.L.S., 
before  the  Ltnnean  Society,  "  On  the  Surtaee  Fauna  of  Mid- 
Ocean."  In  these  communications  the  author  slated  that  ho 
had  taken  furaminifera  of  the  genera  Globigerina  and  Pulvi- 
nulina,  living  in  a  tow-net  on  the  surface,  at  many  stations  in 
the  Indian  and  Atlantie  Oceans.  He  describes  the  special 
forms  of  these  genera  which  were  most  common,  and  gave  nii 
interesting  account  of  their  habils,  proposing  for  a  fnmily^ 
which  should  include  Globigerina,  with  Orbulina  as  a  sub- 
genus, and  .Pulvinulina,  the  name  Colymbilse,  from  the  cir> 
cnmstance  that,  like  the  Itadiolnria,  these  foraminifera  1  "~ 
found  on  the  surface  after  sunset,  "  diving"  to  some  de| 
beneath  it  during  the  heat  of  the  day.  Our  colleague, '. 
Gwyn  Jefi'rcys,  chiefly  on  the  strength  of  Major  Ow 
papers,  malntHined  that  certain  fomminifera  were  Butf 
animals,  in  opposition  to  Dr.  Car|)eQteT  and  myself.'  I  ^ 
formed  and  expressed  a  very  strong  opinion  on  the  mat 
It  seemed  to  me  that  the  evidence  was  conclusive  that  | 
foraminifera  which  formed  the  Globigerina  ooze  lived  on  ^ 
bottom,  and  that  the  occurrence  of  individuals  on  the  sutj 
was  accidental  and  exceptional;  but  after  going  into  1 
thing  carefully,  and  considering  the  mass  of  evidence  which 
has  been  accumulated  by  Mr.  Murray,  1  now  admit  that  I 
was  in  error ;  and  I  agree  with  him  that  it  may  bo  taken  aa 
proved  that  all  the  materials  of  such  deposits,  with  the  t>x- 

>  '  Die  BadtolBrien/    Eino  UonogrspluB  rou  Dr.  Ern»l  Uieckel.    Beilio, 
ISM.  pp.  lUil.  167. 

'  Mr.  JufTrBji  ii»irns  tn  rccnrd  liii  riixMint  front  lliis  nDnrlii'ion.  linc* 
(rrom  liis  iiwn  ubiDr«iilion&,  as  woll  as  tliuin  of  Mapr  Uwnn  uuil  l.iruu 
I'aluier)  lio  bcIiivM  UlubiicrriuA  to  bo  riduiitclj  an  nceiiDic  luiinmuirint 
inl«hitiiig  onl;  tlm  (uiirrllciul  *lrstum  u(  the  m*.  (Pniimiii 
tlie  SoienlUlo  Kxploralion  t>l  llio  Ucop  8ca,  '  t'lDCcediun 
Sodel;,'  Ho.  HI,  page  US.) 
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.  if  course,  of  the  rcmnins  of  animals  which  we  now 
know  lo  live  ai  ihe  bottom  at  all  depths,  which  occur  in  the 
deposit  Of  foreign  bodies,  are  derived  from  the  surface. 

Mr.  Murray  lias  combined  with  a  careful  examination  of 
soundings  a  constant  use  of  the  tow-net,  u^uBlly  at  the 
'  ice,  but  also  at  depths  of  from  ten  to  one  hundred  fathoms  ; 
he  finds  the  closest  reiatioa  to  exist  between  the  surface 
,K  of  any  pnrliculur  locality  and  the  deposit  which  is 
_  place  at  the  bottom.  In  all  seas,  from  the  equator  to 
politr  ice,  the  tow-net  contains  Globigerinje.  They  are 
abundant  and  of  a  larger  size  in  warmer  seas ;  several 
Tarielies,  attaining  a  large  size  and  presenting  marked  varietal 
characters,  are  found  in  the  intertropical  area  of  the  Atlantic. 
In  the  latitude  of  Kerguelen  they  are  less  numerous  and 
fmsillcr,  while  further  south  they  are  still  more  dwarfed,  and 
only  one  variety,  the  typical  Globigerina  bulloides,  is  repre- 
sented. The  living  Glooigerinte  from  the  tow-net  are  singu- 
larly different  in  appearance  from  the  dead  shells  we  find  at 
ihe  bottom.  The  shell  is  clear  and  transparent,  and  each  of 
the  pores  which  i)enetrate  it  is  surrounded  by  a  raised  crest, 
the  crest  round  adjacent  powers  coalescing  into  a  roughly 
hexagonal  networt,  so  that  the  porea  appear  to  lie  at  the 
bottom  of  a  hexagonal  pit.  At  each  angle  of  this  hexagon 
the  crest  gives  off  a  delicate  flexible  cnlcareous  spine,  which 
is  sometimes  four  or  five  times  the  diameter  of  the  shell  in 
■^Ingth.  The  spines  radiate  symmetrically  from  the  direction 
"^^  the  centre  ot  each  chamber  of  the  shell,  and  the  sheaves 
long  transpiirent  needles  crossing  one  another  in  different 
lions  have  a  very  beautiful  effect.  The  smaller  inner 
chambers  of  the  shell  arc  entirely  filled  with  an  orange- 
jcUow  granular  Barcode;  and  the  large  terminal  chamber 
usually  contains  only  a  small  irregular  mass,  or  two  or  three 
taatl  masses  run  together,  of  the  same  yellow  sarcodc  stuck 
j^nilisl  one  side,  the  remainder  of  the  chamber  being  empty. 
|u  definite  arrangement  and  no  approach  to  structure  was 
^penred  in  the  snrcode,  and  no  differentiation,  with  the  ex- 
Kiliuii  of  round  bright  yellow  uil-glubules,  very  much  like 
Kbm  found  in  some  of  the  radiolarians,  which  ace  scattered 
■inueatly  irregularly  in  tlie  sarcoile.  We  never  have  been 
HI>  to  dvtect  in  any  of  the  large  number  of  Gtobigerinte 
Wpifb  we  have  esnmincd  the  least  trace  of  pscudopodia,  or 
nt  extension  in  any  limn  of  the  sarcodc  beyond  the  shell. 
Hutijar  Uwen  {op.  cil.)  ha»  referred  the  Gliibigerina  with 
ipBes  to  a  distinct  spccief,  under  the  name  of  G.  hirsuta.  I 
^p, incUlKtl  rather  to  believe  thai  all  Globigerints  are  to  a 
E^^^ime  dsffcee  s^j^  whea  the  sUeU  Uas  alUauci  v\%, 
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full  development.  In  specimens  taken  with  the  tow-r  ^^^ 
spines  are  very  usually  absent;  but  lliat  is  probably  CiO 
account  of  their  extreme  tenuity  ;  they  are  broken  off  by  the 
slightest  (ouch.  In  fresh  CKamplee  from  the  surface,  the  dels 
indicating  the  origin  of  the  lost  spines  may  almost  always  he 
made  out  with  a  high  power.  There  are  never  spines  on  the 
Globigerinse  from  the  bottom,  even  in  the  shallowest  water. 
Two  or  three  very  marked  varieties  of  Globigerina  occur;  but 
I  certainly  do  not  think  that  the  characters  of  any  of  ibem 
can  be  regarded  as  of  specific  value. 

The  wonderfully  pure  calcareous  formation  in  the  neighbour- 
hood of  Prince  Edward  Island  and  the  Crozets  consists  almost 
solely  of  Globigerina  Imlloides. 

According  to  our  present  experience  the  deposit  of  Globi- 
gerina ooze  is  limited  to  water  of  a  certain  depth,  the  extreme 
limit  of  the  pure  characteristic  formation  being  placed  at  a 
depth  of  somewhere  about  2260  fathoms.  Crossing  from 
tht^se  shallow  regions  occu[>ied  by  the  ooze  into  deeper  sound- 
ings, we  find  universally  that  the  calcareous  formation  gra- 
dually passes  into  and  is  finally  replaced  by  an  extremely  fine 
Euro  clay,  which  occupies,  speaking  generally,  all  depths 
elow  S500  &tboms,  and  consists  almost  entirely  of  a  ai)icnt« 
of  tlie  red  oxWe  of  iron  and  alumina.  The  transition  is  very 
slow,  and  extends  over  several  hundred  fathoms  of  increasing 
depth;  the  shells  gradually  lose  their  sharpneiiB  of  outline 
and  assume  a  kind  of  "  rotten"  look  and  a  brownish  colour, 
and  become  more  and  more  mixed  with  a  fine  amcirphous 
red-brown  powder,  which  increases  steadily  in  proportion 
until  the  lime  has  almost  entirely  disappeared.  This  brown 
matter  is  in  the  finest  possible  state  of  subdivision,  bo  fine 
that  when,  after  sifting  it  to  separate  any  organisms  it  might 
contain,  we  put  it  into  jars  to  settle,  it  remained  for  days  in 
suspension,  giving  the  water  very  much  the  appearance  and 
colour  of  chocolate.' 

Oibnlina. — There  is  still  a  good  deal  of  obscurity  about  th« 
nature  of  OrbtUina  univerta,  an  organism  which  occurs  in 
some  places  in  large  proportion  in  thi;  OlobigGrinn  ooze.  The 
Khell  of  Ocbulina  is  spherical,  usually  sboui  -5  milliin^trc  tn 
diamt-ter,  hut  it  is  found  of  all  smaller  siees.  The  texture  »f 
Ibo  mature  shell  resembles  closely  that  of  GlukigLTiua,  bol  it 
differs  in  aoiiio  important  pnriiculura.  The  pores  are  marltl  ~^~ 

'  '  Preliniinanr  N'ltM  on  the  N'alore  of  Uio  Sm-butUim  procured  ( 
Saandiam  "f  B.M.S.  CWIenecr  duriuK  Urf  Cniuc  iu  tbn  SaaDiBti, 
in  UioMily  put  of  ilio  ynar  1N71.'    %rrur.C.  WTtille  TI>QtMMi,rjLa., 
Dir«c(ur  of  tiic  Civilum  Soicallflo  Stan  oa  board.    Heaii  bcfvni  lit*  RoisI 
Sodsty,  Nov.  96,  ISn. 


^  onni 

Blnffii 


NOTKS  AND  MEMORANOl. 

of  two  diffment  sizes,  the  larger  about  four  times  the  area  of  ' 
tiw  smaller.  The  larger  pores  are  the  less  numerous;  they 
scttlterei]  over  the  surface  of  the  shell  without  any  appear- 
e  of  regulnrity ;  the  smaller  pores  occupy  the  spaces 
,ween  the  Ur^nr.  The  crests  betweea  the  pores  are  much 
rv^ular  iu  Orbulifia  than  they  are  in  Globigertna  ;  and 
■pines,  which  are  of  great  length  anH  extreme  tenuity, 
n  laiher  to  arise  abruptly  from  the  top  of  Bcaltered 
ipilln:  than  to  murk  the  iutersectious  of  the  crest.  This 
igin  of  the  spines  from  the  papillte  can  he  well  seen  with 
Ijinoderate  power  on  the  periphery  of  the  sphere.  The  spines 
"wn  hollow  and  flexible;  they  naturally  radiate  regularly 
from  the  direction  of  the  centre  of  the  sphere ;  but  in  speci- 
mens which  have  been  placed  under  the  microscope  with  the 
gnatest  care  they  are  usually  entangled  together  in  twisted 
mndlM.  They  are  so  fragile  that  the  weight  of  the  shell 
tif,  rolling  about  with  the  motion  of  the  ship,  is  usually 
Bcient  to  break  off  the  whole  of  the  spines  and  leave  the 
^pillB  only  projecting  from  its  surface  in  the  course  of  a  few 
uinuteB.  In  some  exumples,  either  those  in  process  of  deve- 
lopment, or  a  series  showing  a  varietal  divergence  from  the 
orilinary  type,  the  shell  is  very  thin  and  almost  perfectly 
smooth,  with  neither  papillee  nor  spines,  nor  any  visible 
ttruclure,  except   the  two  classes  of  pores,  which  are  con- 

sum. 
The  chamber  of  Orbulina  is  often  almost  empty ;  even  in 
I  ilie  case  of  examples  from  the  surface,  which  appears  from 
"  B  freshness  and  transparency  of  the  shell  to  be  living,  it  is 
Ter  full  of  sarcode;  but  it  frequently  contains  a  small 
lantity  of  yellow  sarcode  stuck  against  one  side,  as  in  the 
tchvnber  of  Glubigerina.  Sometimes,  but  by  no  means 
iBlantly,  within  the  chamber  of  Orbulina  there  is  a 
chain  of  three  or  four  small  chambers  singularly 
ribling  in  form,  in  proportion,  and  in  sculpture,  a 
1  Globigerina  ;  and  sometimes,  but  again  by  no  means 
itly,  spines  are  developed  on  the  surface  of  the  calca- 
rafls  of  these  inner  chambers,  like  those  on  the  test  of 
kbigeriua.  The  spines  radiate  from  the  position  of  the 
lire  of  the  chambers  and  abut  against  the  insides  of  the 
Q  of  the  Orbulina.  In  a  few  cases  the  inner  chambers 
11  observed  apparently  arising  within  or  among  the 
e  adhering  to  the  wall  of  the  Orbulina, 
or  Owen  regards  Orbulina  as  a  distinct  organism, 
f  allied  to  Glubigerina,  hut  differing  so  far  from  it  as  to 
f  it*  scpBralion  into  a  special  subgenus.  He  considers 
"  '  itier  chamber  of  Orbulina  as  representing  the 
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smaDer  chamber  of  Globigerina,  and  the  outer  wall  as  the 
equivalent  of  the  large  outer  chamber  of  Globigerina  deve- 
loped in  this  form  as  an  investing  chamber.  Count  Pour- 
tales,  Max-Schultze,  and  Krohn,  on  the  other  hand,  believe, 
on  account  of  the  close  resemblance  in  structure  between  the 
two  shells,  their  constant  association,  and  the  undoubted  fact 
that  an  object  closely  resembling  a  young  Globigerina  is  often 
found  within  Orbulina,  that  the  latter  is  simply  a  special  re- 
productive chamber  budded  from  the  former,  and  capable  of 
existing  independently.  1  am  rather  inclined  to  the  latter 
view,  although  T  think  much  careful  observation  is  still  re- 
quired to  substantiate  it ;  and  some  even  of  our  own  ob»erva- 
tioiiB  would  seem  to  tell  somewhat  in  the  opiwsiie  direction. 
Although  Orbulina  and  Globigerina  are  very  usually  asso- 
ciated, in  different  localities,  they  are  so  in  different  propor- 
tions ;  and  in  the  icy  sea  to  the  south  of  Kerguelen,  although 
Globigerina  was  cotistantly  taken  in  the  surface-net,  not  a 
single  Orbulina  was  detected.  Like  Globigerina,  Orbulina 
is  most  fully  developed  and  most  abundant  in  the  wanner 
seas. — WvviixR  Thomson,  he.  cil. 

Coccoliths  and  Rhabdolithi.— Over  a  very  large  part  of  the 
"  Globigerina  oobb"  area,  and  especially  in  those  intertropical 
regions  in  which  the  formation  is  most  characteristically 
developed,  although  the  great  bulk  of  the  ooze  is  made  up  of 
entire  shells  and  fragments  of  shells  of  the  above-describrd 
foraminifera,  besides  these  there  is  frequenlly  a  considerable 
proportion  (amounting  in  some  cases  to  about  twenty  per 
cent.)  of  fine  grnnular  matter,  which  fills  the  shells  and  the 
interstices  between  them,  and  forms  a  kind  of  matrix  or 
cement.  This  granular  substance  is,  like  the  shells,  calca- 
reous, disappearing  in  weak  acid  to  a  small  insoluble  residue : 
with  a  low  microscopic  power  it  apjiears  amorphous,  and  it 
is  likely  to  he  regarded  at  first  sight  as  a  paste  made  up  of 
the  ultimate  calcareous  particles  of  the  disinlegrated  shells, 
but  under  a  higher  power  it  is  found  to  coniiiit  almost 
entirely  of  "  coccoliths  '  and  "  rhabdoliths."  1  need  ecarcoly 
enter  hero  into  a  delniled  description  of  these  singular  bodiet, 
which  have  alreadv  been  cnrefully  studied  by  Huxley,  Sorby, 
Giimbel,  Carter,  "Oscar  Schmidt,  Wnliich,  and  others.  I 
need  only  mntr.  that  I  believe  our  observations  have  placed  it 
beyond  a  doubt  that  the  "  cocraliths"  are  the  seinarated  do- 
mf-nta  of  a  pf-t-ulinr  calcareous  armature  which  covers  certain 
spherical  bodies  (the  "  coc(;o»phcre«"  of  Dr.  WalHchJ,  The 
rhabdoliihs  am  the  like elemenu  of  ihv  armature  of  extrt)me);_ 
beautiful  Utile  bodies,  which  have  been  first  ubsprred  ht  t,  ~ 
Murray,  aud  naturtilly  called  by  litm  **  thobdosphurcs.     "" 
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cospheres  and  ihabdospheres  live  abtmdantly  on  the  surface, 

e*|)eci«ny  m  warmer  seas.     If  a  bucket  of  waier  be  allowed 

lo  stand  over  nisflit  with  a  few  pieces  of  thread   in  it,  on 

pXKinining  the  threads  carefully  many  examples  may  usually 

,ite  found  attached  to  them;  but   Mr.  Murray  has  found  an 

dmiliug  supply  of  all  forms  in  the  stomachs  of  Salpee. 

What  these  cocrosphcrcs  and  rhahdospherefl  are  we  are  not 

in  a  poaition   to  say  with  certainty;  but  our  strong  im- 

prmaioti  is  that  they  are  either  aigse  of  a  peculiar  form,  or 

lh«  reproductive  f^emmules,  or  the  sporangia  of  some  minute 

orsanism,  probably  an  alga,  in  which  latter  case  the  cocco- 

litbt  and  rhatidoiiths  might  he  regarded  as  representing  in 

'"■-ition  and  function  the  "  amphidisci'**  on  the  surface  of  the 

_i  inmules  of  Spongilla,  or  the  spiny  facets  on  the  zygospores 

i:  many  of  the  Deamidie.     There  are  many  forms  of  cocco- 

tiih«  and  rhabdoliths,  and  many  of  these  are  so  distinct  that 

they  evidently  indicate  different  species.     Mr.  Murray    be- 

iicTi-s,   however,   that   only  one  form   is   met   with    on  one 

'iihere;  and   that  in  order  to  produce  the  numerous  forms 

'  _"ircd  by  Haeckel  and  Oscar  Schmidt,  all  of  which,  and 

.  :iiiy  additional  varieties,  he  has  observed,  the  spheres  must 

Tviu  age  and   development,  or  in  kind.     Their  constant 

r^tence   in   the  surface-net,  in   surface-water  drawn  in  a 

.(-kei,  and  in  the  stomachs  of  surface  animals,  sufficiently 

ii)ve  that,  like  the  ooze-forming  foramini feres,  the  coccolilhs 

-id  rhabdoliths,  which  enter  so  largely  into  the  composition 

'j{  the  recent  deep-sea  calcareous  formations,  live  on  the  sur- 

farp  and  at  intermediate  depths,  and  sink  to  the  bottom  after 

death-     Coccospheres  and  ihabdospheres  have  a  very  wide 

not  an  unlimited  distribution.     From  the  Cape  of  Good 

they  rapidly  decreased  in  number  on   the  surface,  and 

bottom  we  progressed  southwards.     The  proportion  of 

Sir  remains  in  the  Globigerina  ooze  near  the  C'rozets  and 

-inre  Edward   Island  vras  comparatively  small;  and  to  this 

cnmAtance  the  extreme  clearness  and  the  unusual  appear* 

rtj  of  being  com[K)Se<l  of  Globigerinfe  alone  was  probably 

'      lie.     We  found   the  same  kind  of  ooze  nearly  free 

'    liths  and   rhabdoliths  in  what   may  be  considered 

^responding  latitude  in  the  north,  to  the  west  of 

i;   ■_  —  Wyviixk  Thomsok, /oc,  ci(. 
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VII.  Kervous  SyBtem.— 1.  On  the  Nerv<-3  of  the  Cupaule  of 
(he  Knee-joint  in  tho  Rabbit. — Nicolailoni  ('  Strieker's 
Jahrbiicher,"  1873,  No.  4)  chose  this  object  because  ihe 
articular  capsule  is  very  tlim  and  easily  isolated.  Excised 
portions  were  treated  by  gold  chloride  nQd  dilute  acetic  acid 
and  examined  in  glycerine.  The  nerve-fibres  are  thus  shown 
as  brownish  or  blackish  lines  on  a  rose-coloured  ground.  In 
good  preparations  it  can  be  seen  that  numerous  medulUted 
fibres  run  in  the  subserous  connective  tissue,  being  only 
separated  from  the  endothelium  by  a  few  capillaries.  Thor 
divide  into  two  or  three  thinner  medullated  branches,  which 
soon  terminate  in  a  conical  swelling,  at  which  point  the 
medullary  sheath  ceases,  numerous  pale  fibres  being  given 
oS,  which  ultimately  communicate  to  form  a  network  sur- 
rounding the  endothelial  and  connective -tissue  cells.  The 
greater  part  of  the  nerves  terminate  in  this  manner,  but  once 
a  nou-medullated  fibre  was  seen,  which,  after  forminft*^" 
delicate  network,  gave  off  a  branch  to  small  artery,  find 
terminatinf^  apparently  in  close  conuectiou  with  the  n 
the  muscular  coat.  A  termination  in  Pacinian  bodies  ij 
occurs,  as  Rauber  had  shown.  They  are  always  near  fl 
Inrger  nerves,  from  which  simple  medullated  fibres  ate  g{^ 
off,  which  soon  enter  an  elongated  ovnl  body  with  coQcenH 
layers,    where   they   terminate   in   a   button-like  swcUifl 

■  The  article!  in  Ibis  dirisloD  ira  irrmnjtcil  nnilcr  the  Followina  h«u 
1.  Tnt-l>oc>ksuidTFcli>>l«aUeUi»I>.  It.  Tbo  CrU  in  Genonl.  UX  £ 
IV,  Epilliriiiim.  V,  The  CorinccllTe  Ti«»ur».  VI.  Wuicle.  VII,  Nef  _ 
S;.i™.  VIII.  Orgmni  or  MeiiM.  IX.  VmcuI«  S»>t-m,  X.  Uiccl'lve 
and  Rapirator;  Orf,\ia  and  QtAiidi.  XI.  Skin  tud  'tlair.  XII.  Urinary 
and  Seiuil  &|ipanlD>. 

The  KditDT*  vill  be  Rtad  to  ntnm,  for  llie  purjiou  at  making  1. 
rtcoif)  mom  eompiBlr,  oopiin  of  loparaio  memoln  or  rviiriota  from  1 
riodioata.  wliteh  must  othetwiM  oftso  uciapo  uolioe.     We  have  to  >i ' 
led|t«  Um  auiatuoa  of  Dr.  Ca? af;  in  making  Ibcac  abatraeta. 
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I  The  wall  itself  is  delicate,  with  only  a  few  concentric  c 
"WCliTC-lissue  layers  with  many  cells  in  young  animals. 

2.   On  Articular  Nerees. — Kranee  ('  Histologiache  Notizen 

intralblatt,'  1874,  No.  14)  states  that  the  nerves  of  the 

Hnger-joinU  in  man  terminate  in  peculiar  bodies  which  he 

^MlTe  aiticular-nerve  capsules.     Four  nerve-fibres  penetrnte 

ich  corpuscle,  which  is  rounded  or  oval,  and  consists  of  I 

iDnective  tissue  longitudinally  striated,  with   oval    nuclei, 

the    interior  of  the   capsule    are    numerous    rounded  or 

m^al«d  nuclei,  and  a  finely  p'anular  material,  in  which  the 

-mmal  non-medullated  fibres  ramify  freely.     These  have  no 

ilogy  with  Pacinian  bodies  according  to  Krause.     Rauber, 

wever  (*  Centralblatt,'  1874,  No.  SO),  after  stating  that 

lilai  bodies  are  found  on    the   nerves  of  the  dorsum    of  1 

I  wrist-joint  in  great  numbers,  considers  that  they   are 

Hlified  Pacinian  bodies. 

,  Changes  in  the    Qanglion-ceUa  of  the  Si/mpatheiic  in 

tammation. — Robinson     {'Strieker's    Jahrbucher,'    1873, 

,  4)  studied   these  hy  passing  a  thread    through  the  aorta 

t«  frog,  and,  after  two  to  seven  days,  killing  the  animal. 

""  e  aorta  was  then  cut  out,  treated  with  gold  chloride,  and 

jaamined  in  glycerine.     He  found  that  the  peculiar,  strongly 

^nular  asjiect  of  the  nerve-cells  disappeared,  furrows  were 

Ened  on  the  surface,  and  finally  the  cell-body  divided  into    i 

'I  portions.  j 

lis  division  may  either  implicate  the  whole  cell  or  only 

lortioa  of  it,  the  remainder  preserving  its  normal  appear- 

A  similar  change  takes  place  in  the  cell-processes, 

I  not  BO  commonly  as  in  the  cell  itself.     The  newly  formed 

I  escape  from  the  capsule  when  it  is  young  and  de- 

e  i  in  older  and  tough  capsules  they  remain  longer,  but    , 

D  ftnnlly  escape,  and  become  distributed  in  the  inflamed 

Agrees  of  the  Diij'^stiee   Canal. — Prof.   Arnstein    (of 
Mm)  contributes  a  memoir  on   this  subject   to   Pfluger's 
j^ArchJT,'  vol.  viii  (.\bslract  in  '  Loudon    Medioal  Record,' 
■^4,  p.  261). 

,  Terminations  of  the  Nerves  in  the  Cornea. — Dr.  Durante, 
escribing  the  results  of  researches  on  the  nerves  of  the 
Inea  made  by  him  in  the  anatomical  laboratory  in  Rome 
{livista  di  Medicina,  di  Chirurg.  e  di  Terap.,'  and  'Gazz, 
nicB  di  Palermo,'  August  and  September),  states  that,  by 
;  the   cornea   of  batrachtans,   rabbits,   and  dogs,  ia 

I  of  chloride  of  gold,  and  keeping  them  at  a  tcmpe- j 

ntore  of  88°  Fahr.,  he  was,  at  the  end  of  four  days,  enabtn 
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to  see  a  very  distinct  network  of  nerves, 
Medical  Record:  1874,  \>.  35. 

IX.  Vasculax  System.— !.    Ventricular  Septum  of  the 
and  the   Rabbit — F.    Champneys  ('Strieker's   Jahrbiichi 
also  '  Journal  of  .\iiatomy  and   Physiology,'  May,  1874) 
scribes  the  general  structure,  muscles,  nerve-fibres,  nervB- 
cells,  and  endothelium  of  this  slructure. 

2.  Histology  of  the  Heart  and  its  Caterings. — Skworzow 
C  Pfliiger's  Archiv,'  vol.  viii,  abstract  in  'London  Medica! 
Heconl,'  1874,  p.  263)  discusses  the  lymphatics,  nerves,  and 
endothelium  of  the  heart  and  pericardium. 

3.  Structure  of  Vessels  as  shown  by  Nitrate  officer. — M. 
Reich  ('  Wiener  Sitzun^sber,'  iii  Abth.,  Bd,  btvii,  187*j 
p.  81  ;  '  Central blatt,'  1874,  p.  589). 

X.  Digestive  and  Sespiratory  Organs  and  Glands. — 1, 
the  Mucous  Membrane  of  the  Larynx. — Coyne  ('  Th&ae  poi 
le  Doctoral,'  Paris,  1874)  studied  ihe  mucosa  of  the  laryn; 
on  the  true  and  false  vocal  cords  and  in  the  ventricle.  The 
mucous  membrane,  whieh  is  smooili  throughout  nearly  its 
whole  extent,  has  numerous  prominences  in  the  ventricle, 
especially  its  external  wall,  which  are  simply  folds  of  the 
membrane,  and  not  due  to  papillce,  as  erroneously  staled  by 
LuBchka.  Coyne  confirms  the  existence  of  a  basement  mem- 
brane, which  may,  he  suggests,  consist  of  a  layer  of  endo- 
thelium. The  corium  consists  of  two  layers.  The  super- 
ficial layer  is  reticular  in  structure,  and  contains  lymphatic 
follicles  with  a  delicate  reticulum  in  the  ventricle,  especially 
in  the  above-deacribed  mucous  folds  immediately  beneath  tho 
basement  membrane.  These  had  not  been  previously  de- 
scribed in  man,  but  similar  follicles  have  been  found  by 
Verson  in  the  pig  and  sheep  at  the  root  of  the  epitilottis. 
.\t  the  free  border  of  the  true  vocal  cord  the  adeuuiil  tisMue 
is  replaced  by  a  dense  fibro-elasiic  mumhraiie  ctivercd  with 
small  simple  papillie.  The  deeper  layer  of  the  corium  con- 
tains the  mucous  glands,  which  are  large  over  the  centre  of 
the  false  vocal  cord.  The  epithelium  is  squamous  and  stra- 
tified over  the  papillw  of  the  true  vocal  cord.  On  ihti  free 
edge  of  the  false  vocal  cord  it  is  furmi-d  of  three  or  four  vi-ry 
regular  layers  of  polygonal  rpithelium,  over  which  there  are 
two  or  three  layers  of  flatienud  nnn-nuclcated  cells.  In  the 
remainder  of  the  mucous  membrane  the  epiLhclium  is  coli 
and  ciliated. 

e.  On  tho  Histologg  of  the   Villi  of  lit  Small  InUttti 
Thauhoffur  ('  Pfluger'a  Archiv/  1873,  p.  391)  ilescribes  . 
hyaline  striated  band  al  the  ba»e  of  tho  epithehum  m  bei_ 
an  appearance  due  tu  the  appoaitiua  of  m  number  of  minuta, 
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K^od-like  processes,  which  are  directly  connected  with  the 
Tprotoplasm  of  the  cell,  the  hyaline  layer  rarely  encircling 
llbe  btse,  hut  leaving  the  surface  naked.  They  have  been 
m  in  movement  in  frogs  after  injury  to  the  spinal  cord  or 
idulla  oblongata,  bot  not  in  warm-blooded  animals.  The 
I  BOTements  are  stated  to  be  active  during  the  absorption  of 
I  fct,  whose  particles  are  seized  by  the  processes,  which  are 
I  iben  retracted,  so  that  after  the  cell  is  gorged  with  fat  the 
I  Hriated  band  is  no  longer  visible,  the  cells  being  bounded  only 
I  iliy  a  homogeneous  layer.  The  auihor  confirms  Heidenbain 
I  in  stating  that  the  extremities  of  the  epithelial  cells  are  pro- 
I  Tided  with  one  or  two  processes  which  communicate  with 
k  Bonnective-tissue  corpuscles  in  the  stroma  of  the  villus.  In 
I  addition,  there  is  a  delicate  process  coming  off  from  the 
laDcIeus  of  the  epithelial  cell,  and  passing  to  granular  cells 
■  irHb  a  vesicular  nucleus,  three  or  four  times  larger  than  the 
Bieontiective' tissue  corpuscles.  These  the  author  considers  to 
^Iw  nerve-cells.  Hence  the  epithelium  has  processes  of  two 
lective- tissue  processes,  rarely  more  than  two  in 
lumber,  and  a  nervous  process  which  is  always  single, 
""  e  con  nee  live- tissue  corpuscles  form  a  network  communi- 
g  with  the  central  lacteal,  but  not  with  the  capillary 
lood-vessela,  and  thus  furnish  a  channel  of  absorption  for 
e  chyle. 

8.  Blood-tesseU  of  the  Small  Intestines. — A.  Heller  (Lud- 
ig's  'Arbeiten,'  vol.  vii)  arrives  at  the  following  results: — 
■  Every  villus  contains  an  artery  which  runs,  as  a  general 
rule,  lo  the  point  of  the  villus  without  branching.  In  man 
only  does  it  begin  Irom  the  middle  of  the  villus  to  lose  itself 
to  «  capllary  network,  8.  The  vein  begins  either  in  the 
taint  of  the  villus  (rabbit,  man)  or  near  to  the  same  (rat), 
■d  generally  goes  directly  into  the  submucous  tissues  without 
reiving  any  lateral  branches  ;  or  it  rises  near  the  base  of 
e  villuB,  and  receives  more  or  less  numerous  lateral  branches 
I  the  glandular  layer  (dog,  cat,  pig,  hedgehog).  S,  In 
me  of  the  animals  examined  was  there  to  be  found  the 
en-cited  arrangement  of  an  arterial  stem  going  to  the  point 
i  the  villus,  and  of  a  descending  venous  stem  with  a  simple 
meeting  capillary  network  between  both  stems.  This  ia 
F  importance  with  regard  to  the  erection  of  the  villus 
p  London  Medical  Record'). 

4.  Dentine,  Enamel  and  Cement,  by  J.  Kollman  ('  Zeits- 
ohrift  f.  Wiss.  Zoolozie,'  ixiii,  p.  354). 
H.  Skin  and  'Baix.—The  Strticlure  of  the   Sttn.— Ptd- 
sor  Tomsa,  of  Kiew,  in  Buaaia,  publishes  {'  Archiv  f. 
|klol^«  und  Syphilia,'   18T3,  Tol.i;  abstract  in  'Londi 
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Medical  Becord,'  1874,  p.  131)  a  long  ami  elaborate  paper 
oil  various  points  on  llic  anatomy  and  physiology  of  the 
8kin. 

XII.  Urinary  ajid  Seraal  Organs.— 1.  OnlheSlrticltireand 
Movements  of  Spermti/o^oa. —  liy  Th.  Eimer  {*  Verhandl,  ilet 
Phys.  Med.  Gesellschaft  in  WUrzburg,'  vol.  vi,  p.  93). 

2.  Oit  the  Slructare  and  Development  of  ihe  Otaiy  and 
Woljian  Duct.— My  G.  Roniiti  ('  Arch.  f.  Micr.  Aiisiomie,* 
1874,  No.  2). 

S.  Anatomy  arid  Histology  of  the  Testicle. — V.  roii  Mihal- 
Itovics  ('  Bericht  der  Math.-phys.  Clacse  der  Eoniglictien 
Sachs.  Gesellschaft  der  Wissensch./  1873),  under  the  direc- 
tion of  Ludwig  and  Schwalbe,  has  investigated  the  course, 
structure,  and  contents  of  the  seminal  tubes,  the  interstitial 
tissue  of  the  testicle,  and  the  lymph -vessels  and  the  blood- 
vessels of  the  testicle  and  epidiilymis.  Besides  those  of  the 
human  subject,  the  testicles  of  the  rabbit,  gninea-pii{,  rat, 
mouse,  dog,  cat,  hedgehog,  hoar,  goat,  bull,  and  several  hirds 
(pigeons,  Sec),  were  examined.  The  paper  is  beautifully 
illustrated  with  several  coloured  plates.  The  author  has 
arrived  at  the  following  conclusions  : 

(1.)  The  convoluted  tubules  form  a  network  by  dividing 
dichotomously.  The  terminal  branches  arising  from  this 
division  are  connected  together  by  loops.  No  bud-like  dila- 
tations of  the  wall  of  the  seminal  tubes  are  to  be  found  in 
the  cortical  layer  of  the  human  testicle.  The  author  thus 
disposes  of  the  view  that  the  convoluted  seminal  tulies  arias 
by  blind  extremities,  as  supposed  by  Beale,  Henle,  KolU) 
and  Snppey. 

(2.)  The  tuhuli  recti  are  not  simple  prolongations  o 
contorted  tubules,  hut  excretory  tubes,  which  lie  in  ihei 
of  the  organ  of  Highniore  and  in  the  lower  end  of  the  si 

(S.)    Supporting   cells    (Stutzwillen)    and    germinal   ' 
(Kcimnctz)  are  artificial  products.     They  owe  their  o 
to  the  coagulation  of  a  tough  substance,  rich  in  alb 
which  lies  between   the  seminal  cells.     Ou  the  addif 
hardening  reagenta,  coagulation  occurs,  and  a  network  app 
between  the  seminal  cells. 

(4.)  The  interstitial  cells  are  constituents  of  the  t 
whose  analogues  are  also  to  be  found  in  other  orgaiw  (c< 
gral  and  carotid  glands  and  corpus  luteum). 

(fi.)  The  connective  tissue  of  the   testicle  conciit*  o 
and  stronger  bundles  of  connective  tiKSue,  which   forii 
work*  and   are  enveluiied  by  endothelial  cells.     The  1 
spaces  are  in  many  pfuces  bridged  over  by  their  cndotltl 
lacmbraiut,  which  then  pasKi  ovurtoaud  becomes  rood 
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with   the    outermost  layer  of  the  aeiniiial    tubes,   and    all 
«n*f)D[)va  the  blood-vessels. 

(6.)  The   lymph- passages  arise  purtly  in  the  triesh-S[ 
of  the  connective  tiesue  enveloped  iti  euilotheliuin,  and  parti 
ihe  spaces  of  the  individual  lanielW  of  the  walls  of  tl 

Dinslliibiiles.     Proper  lymph-vessels  enclosed  within  tul 
like  walla  do  not  occur  in  the  parenchyma  of  the  testicle. 

(7.)  A  capillary  network  of  blood-vesaels,  lying  in  iiitimm 
cxiDDectton  with  the  memhraua  propria,   is  closely 
niutid  the  seniinnl  tubules. 

(8.}  The  epidiilyiniB  is  not  only  an  excretory  tube,  bui 
aUo  lh«  place  for  the  eeerelion  of  the  fluid  constituents  of  the 
•eminal  fluid  (Hi.  Stirling,  in  *  London  Medical  Kecord.' 
1874.  p.  321). 

4.  RelrogTeitive  Changns  of  Ike  ^Uheltal  Cells 
StToiu  Layer  of  the  Ocum  of  the  Rabbit. — K.  Shivjatisl 
(Ludwig's  '  Arbeiten,*  vol,  vij)  describes  the  degeneration; 
ailed  by  him  reticular  ("reticulore  deneneratioii"),  which 
the  epithelial  cells  of  the  serous  layer  of  the  uvuni  undergo 
in  iheir  physiological  development.  During  the  development 
of  tb«  ovum,  the  epithelial  cells  of  the  part  of  the  serous 
laytT  lying  close  to  the  umbilical  sac  become  thin  and  fiat, 
Bud  in  the  cells  themselves  some  transparent  spots  are  to  be 
observed.  By-and.by  the  protoplasm  disappears,  and  holes 
are  observed  in  the  cells.  These  hules  gradually  enlarge,  so 
that,  at  last,  in  place  of  the  epithelial  membrane,  there  is 
to  be  seen  a  reticulum  of  the  remains  of  the  protoplasm  of 
Ibe  epithelial  cells,  containing  in  some  places  the  nuclei. 
Tbvre  is  thus  eHtahlished  a  physiological  prototype  for  the 
paiholugical  degeneratiun  of  the  epithelium,  described  by 
Wagner  under  the  naiite  of  fibrinous  degeneration,  iu  cases 
ofcroiiii  and  diphtheria  ('  London  Medical  Record,'  p.  ^26). 

5.  DeBelopment  of  Seminiferous  Tubes. — Sern off  publishes 
■n  abstract  of  a  Russian  memoir  on  this  subject  ('  Central- 
Wall,'  1874,  p.  481j.  M 

EMBKTOLOOY.  ^ 

Rhixopoda.^We  have  not  apace  to  do  justice  in  the  present 
anmbcr  to  the  remarkable  papers  which  have  been  published 
during  1874  touching  the  fresh-water  Badiolarians,  tending, 
9»  these  papers  do,  to  establish  and  to  extend  the  imnorlairtl 
leries  of  facts  which,  it  should  be  clearly  understood, 
been  alrr;ady  published  in  this  Journal  by  Mr.  Archer 
Dublin,  before  the  paper  of  Focke,  and  long  before  On 

It  papers  on  the  subject. 
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Fritnx  EUhard  SchuUze,  in  '  Arch,  fiir  Mikrgsk.  Anat.,' 
vol  X,  third  part,  describes  "  The  ttruciure  and  reproduriion 
of  Aclinoap/iiErium  Eichornii"  multicellular  strucmri"  of  adult, 
eucf Btalion  in  a  jelly,  breaking  up  into  ten  "  gporulcs/' 
each  of  which  becomes  enclosed  in  a  siliceous  hexaguiml 
shell.  The  same  author,  in  a  paper  in  the  fourth  (last  pub- 
lished] part  of  vol.  X  of  the  same  '  Arcluv,'  descrihes  and 
figures  a  new  species  of  Archer's  genus  Raphidiuphiys,  also 
three  new  genera,  one  a  stalked  form,  like  Clathruliaa,  but 
devoid  of  siliceous  capsule. 

A  supplementary  number  of  the  same  '  Archiv  '  {1874),  of 
220  pages  and  five  plates,  gives  an  account  of  studies  carried 
out  on  Heliozoa  and  Amceboidea  by  Dr.  Richard  Hertwip  and 
E.  Lesser.  The  forma  described  come  from  the  Dcighbour- 
huod  of  Bonn.  In  a  first  chapter  the  authors  show  that  Mr. 
Archer's  Gromia  socialis  and  his  Cystophrys  Haeckeliana  are 
one  and  the  same  thing,  viz.  a  colony- forming  amceboid 
rhizopod,  which  they  term  Microgromia  socialis.  A  variety 
of  new  genera  and  species  are  subsequently  described  and 
figured,  and  classification  of  the  groups  given,  with  frequent 
reference  to  and  discussion  of  Mr.  Archer's  observations. 

Spongin. — Metschnikoffy'm  Koll.u.  Sitbold's Zeiltchr^ft,  Qnt 
part,  1874,  takes  up  the  development  of  certain  Calcareous 
Sponges,  and  makes  bis  observations  the  ground  for  a  severe 
attack  upon  llaeckel.  He  studied  Sycon  ciliatum.  It  isiiot 
impossible  that  the  diHerence  of  bis  results  with  those  given 
by  Haeckel  is  due  to  the  difference  of  species  studied.  This 
he  does  not  take  into  consideration.  The  eggs  undergo 
cleavage  whilst  still  attached  to  the  endodcrm  of  the  parent 
sponge-cup.  Later  the  embryos  escape,  and  may  bo  ob- 
tained in  the  glass  vessel  in  which  the  specimens  are  kept,  by 
placing  glass  slips  conveniently  for  their  adhesion.  The  oli- 
servntione  were  made  in  the  spring  of  1868,  at  Messina.  Tlw 
ciliated  swimming  embryos  are  comjioBed  of  cells  surround] 
a  cleavage  cavity.  The  anterior  cells  only  are  ciltaCJ 
(as  descril)ed  in  other  sponges  by  earlier  aulhorc). 
cleavage  cavity  disappears,  the  ciliated  cells  become  i 
vagina  ted,  losing  their  cilia,  and  form  the  rndodu 
whilst    the    targe     unciliated    cells    form     the     skvlel 

building    layer    of   the    young    Bpongc.       The    orifice  ' 

invagination  closes,  and  probably  a  secondary  orifice  breaka 
thrwagh  at  a  later  pi-riod,  (o  funu  the  |iuriuanent  month  or 
excurrcnt  ajieiture  of  the  sponge-polyp.  Id  the  cases  iiludicil 
by  Qaeckel  an  invaginatioti  is  not  described,  but  the  dipl 
blulic  planuU,  without  any  orifice,  is  de&cHbed  M  fitm^ 
ila   BDdoderm  by  deUiminatioH,  an  on&tx  (ri^Brdcil  is  | 


QDAHTKKtT  CHOOHICLE  OF  MICROSCOPICAL  BCII! 


791 


tOutfa)  Hubsequently  breaking  through  and  compictiog  the 
'nsiruU,"  which  then  becomes  fixed  hy  attachmeot  of  the 
ioral  pole.  Metschnikoff  did  not  find  the  cndodenn  to  be 
"laled  in  the  species  studied  by  him,  after  fixation,  wbercai 
ieck«l  did  in  the  cases  studied  by  him. 
jCorter,  in  the  Attnaband  Mag.  Nat.  Hut.,  Nov.  and  Dec, 
b74,  gives  an  account  of  observations  on  the  development 
■  Siliceous  Sponges,  which  will  be  found  of  interest  In  con- 
"sttion  with  tbc  above. 
Hydroioft.  —  Metuchnikoff  describes  the  development  of 
I  tti&ny  Medusa  and  SipAarwphora  in  a  paper  in  Koll.  u.  Sieb. 
Tnltchrift,  part  i,  1874,  ilhistrated  with  eleven  folding 
Lies.  He  a^in  finds  occasion  lo  difier  very  largely  from 
Mjckel,  whose  prize  memoir  on  the  development  of  tha 
ihonophora  is  the  most  complete  account  at  present  pub- 
llied  oi  this  matter.  The  most  interesting  part  of  Metschnt- 
I  memoir  is  that  in  winch  he  discusses  some  parts  of 
!  Gaslrea-theory,  and  in  particular  expounds  his  views  as 
f  the  nature  of  the  ccelom  or  body-cavity  and  the  relation- 
iilp  of  the  Ecbinodermata  and  Ctslenterata.  He  dissents 
'  igetber  from  Haecket's  view,  adopted  by  Gegenbaur,  that 
Kchiuoderms  are  to  be  regarded  as  radial  colonies  of 
n»nn-like  individuals  arranged  around  a  common  stomach. 
Peiachnikoff  draws  attention  to  the  confirmation  which  he 
t  previously  given  to  Alex.  Agassiz's  observation,  to  the 
cct  that  the  ambulacral  system  is  an  outgrowth  of  the 
mentary  canal  uf  the  larva,  and  further,  that  the  whole 
ritoneal  gf/sirm  of  the  Echinoderm  is  of  the  same  nature 
i  quite  distinct  from  the  body-cavity  of  the  larva.  In  this 
le  Metschnikoff  contends  that  the  cavities  of  the  Echiuo- 
hody,  outside  the  alimentary  cnua],  are  directly 
tnparable  to  the  gas tro vascular  system  of  Rhizostoma  and 
e  Cteuopbora.  In  Bipinnaria  the  cavities  in  question  com- 
'inicute  provisionally  with  thegastric  cavity  which  in  the  larva 
tea  its  rise  by  invagination — a  condition  which  in  the  Coelen- 
nita  exists  throughout  life.  The  two  openings  of  the  canal 
ntem  of  Cteuophora  Metschnikoff  regards  as  corresponding 
[  the  pore  of  the  ambulacral  system,  which  is  double  iu 
bie  Echinoderm  larvse.  Further,  he  will  not  allow  that  in 
Itleuttfrattt  there  is  no  representative  of  a  true  body  cavity, 
of  a  cavity  arising  between  the  body-wall  and 
Mtiosl  wall,  independent  of  all  cummuiiication  with  the 
lUtary  cavity.  This  he  finds  in  the  space  occupied  by 
1^ jelly-mass  in  Meduwe  and  Ctenuphora,  in  which  so-called 
hneus-tissuc  "  is  often  developed.  This  corresponds  with 
b  true  body-cavity  of  the  Echinoderm-larva,  which  is  filled 
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up  with  a  je!!y-like  substance,  and  in  which  stellate  con- 
nective tissue-cells  oflen  develop.  At  the  same  time  Motsch- 
iiikoff  holds  the  Echinodcrms  and  the  Cielenterates  to  be 
two  distinct  types,  which  must,  however,  be  placed  near  one 
another  in  classification.  He  finds  the  same  degree  of  simi- 
larity between  them  as  between  the  higher  worms  (Hirudincs, 
Gephjrsea,  and  Annelids)  and  the  Arthropods. 

Edouard  Van  Beneden,  under  the  title  "  De  la  distinction 
originelle  du  Testiciile  et  de  I'Ovaire"  (Brusaels,  1874),  has 
published  an  exceedingly  important  account  of  the  develop- 
meot  of  the  sexual  products  in  HydracUma  echinata,  accom- 
panied by  some  general  considerations  of  philosophic  import. 
After  reviewing  recent  writings,  in  which  the  inference  has 
been  drawn  that  throughout  the  animal  kingdom  ectoderm 
and  endoderm  are  homologous  (homogenous)  structures,  Vaii 
Beneden  proceeds  to  point  out  the  discrepancy  in  the  varioti^ 
accounts  of  the  origin  of  the  sexual  products  in  the  CcB 
ter»ta,  those  organisms  which,  as  he  justly  observes,  i 
readily  lend  themselves  to  the  investigation  of  the  queal 
from  which  of  these  two  layers  arc  the  ova  and  the  sp«i 
tozoa  respectively  developed.  One  source  of  discrepana 
no  doubt  this — that  few  observers  haye  made  use  i 

system  of   cutting   sections,  or,  on    the    other   hand,     

employed  species  for  observation  which  are  sufficiently  trui^ 
parent  to  allow  of  a  perfectly  satisfactory  examination  of  the 
problem.  Furthermore,  there  is  this  undoubted  fact,  which 
IS  well  recognised  in  the  case  of  the  generative 
Other  organs  throughout  the  animal  series,  namely,  ihan 
organ  travels  very  frequenlly  in  the  course  of  its  dcvelupi 
to  a  considerable  distance  from  its  seat  of  origin,  and  t 
lo  occupy  a  totally  different  relation  to  aurrouudiog  ] 
from  thai  which  it  primitively  occupied.  Hence,  umeil 
observer  detects  the  actual  very  first  commencemeul  of  a 
or  testicle,  he  may  be  led  to  assign  to  them  as  a  seat  of  oi 
some  intermediate  position  occupied  by  them  socundAril, 
in  tranfilu.  Van  Beneden  finds  in  Hydractinia  that  therq 
very  interesting  mode  of  development  for  the  testicle, siid 
we  may  record,  to  wliat  Kleineuberg,  of  the  Zoolngiral  I 
lion,  Naples,  has  recently  observed  by  careful  sections  i 
caae  of  Tubularia  indivisa.  The  ii-sticle  ond  >tpurinat| 
develop  at  the  expense  of  the  ectoderm,  and  result  fruii 
profjrcssivc  translorznation  of  a  cellular  fold  formed  pd 
tivclv  by  mviiffinuthn.  The  eggs,  on  the  utbvr  handJ 
developed  exclutiively  at  the  cxprnee  of  t!ic  epilhelitil  1 
of  ih«  endoderm.  They  rcmaio,  up  l«  their  maturityj 
rouudvd  by  ihe  ckuacnts  of  tlw  endodenn.     Monsover^ 


•ctoderm 
res,  Vau 
!  varioBt      I 

Id,  IJ^H 
iy  tru^      I 
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I  of  the  highest  mtCTAst  and  significiiTice,  and  tnay  serve 
mtradictorystalemenla  in  other  authors'  results), 
Sthe  ftmslf  sporosacs  of  ffydractinia  there  is  an  invaginn- 
'  I  of  n  nulim^Dtary  character  which  represents  the  male 
an;  in  the  male  aporosacs,  on  the  other  hand,  rudi- 
ntary  ovules  developc  in  the  endwlerm.  The  aporosacs 
K)  therefore,  primitively  hermaphrodite. 
f  Professor  Van  Benedeii  gives  very  beautiful  figures  of  tlie 
'  irrlopment  of  the  parts  iu  question,  and  his  facts  admit  of 
t  doubl.     The  discovery  of  the  ectodermal   origin   of  the 

't  and  of  the  endodermal  origin  of  the  ovary,  is  one  of   ^ 
rtt-rate   ituportnncr.      The    necessary    addiliuiiul    Lttsis    of 
red  fact,  ill  other  CojlenteraCH,  in  Vermes,  &c.,  will,  no 
;,  soon  be  forthcoming,  and  we  ahall  then  be  in  a  posi- 
3  judge  dehnitely  of  the  value  of  the  very  iraportant 
ilisalion  to  which  HrofesBor  Van  Beneden,  ivith  much 
m,  commits  himself,  namely,  that  throughout  the  animal 
I  the  testis  is  ectodermal,  the  ovary  endodermal ;  that 
e  the  ouler  layer  or  epibiast  of  the  embryo  may  be 
d  neuro-musi.'ular  and  mole,  whiUt  the  inner  layer  or  hypo- 
)  alimeniary,  vegetative,  and  female.     It  is  remarkable 
t  recorded  observations  coincide  with  this.    Huxley  traced 
male  reproductive  elements  in  medusse  to  rhe  ectoderm, 
litst    Haeckel  no  less  definilely  assigned   the  ovn   to  the 
toderm.     Allman,  in  writing  iu  this  Journal  of  the  origin    ' 
:uiil  producttt  in  Hydrozoa  generally,  observed  that    ' 
'  appeared   in   a  cellular   mass   between   ectoderm   and 
xlerm,  which  at  the  present  could  not  be  assigned  with 
;  reason  to    Ibe  one  than  to  the  other.     But  the  most 
nut  coiitirmalion  of  Professor  Van  Beneden's  view  ia    ' 
mishcd   by  the  Vertebrata,       Here,  as    nowhere   else,  the 
gin    of  the  scxunl  glands  has  been  ifivestigated  from  the 
I  stages  hy  many  observers,  and  by  the  most  refined 
hnds  of  section-cutimg,  Scc.     Van  Beneden  remarks  ihat    , 
t  results  from  all  the  more  recent  enibryological  investiga- 
s  of  vetlebrata  that  the  middle  layer  of  Von  Baer  mid  of  I 
Rnnak  gtvis  ri&e  only  to  the   epithelium   of   the  primitive   I 
perilnnrid    cavity.     Now,   according  to    the  observations  of  | 
Waldejer,  (he  aujierficial  epithelium  of  the  ovary  of  Verte- 
brates is  only  that  part  of  the  peritoneal  epithetiuni  which  I 
cover*  the  middle  pUte  (mittelplatte  uf  Rcmak,  intermediate   , 
celt-msis  of  Balfour  and  Foster).     I'he  observations  of  Gotlp, 
of  Pcremcschko,  of  Sthenk,  of  OelUchcr,  of  Kiencck,  have  J 
s  internal  laver  and  the  middle  l 
rcrential 


Oahr  Uysr  (the  endoderm),  which  r 


s  entirely  from  tha 
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white  yelk  in  the  caseof  theBiilrachiaiiB.  The  female  sexual 
rpithi^Uum,  which  persists  at  the  surface  of  the  ovary  of 
maminals,  at  the  expense  of  which  the  ovarian  tubes  are 
formed,  the  vesicles  of  Von  Granf  and  the  canals  of  Miiller, 
are  derived  then  in  uhimale  analysis  from  the  endoderm. 
The  teaiicle  is  fonned  at  the  expense  of  the  Wolffian  canals, 
according  to  the  observations  of  Waideyer  and  several  other 
ernbryologists.  Now,  His,  Henscn,  and  Waideyer  derive  the 
Wolffian  duct  from  the  outer  layer  (ectoderm)  by  the  inter- 
mediation of  the  axial  cord.  Accordingly,  the  testicle  would 
also  be  derived  in  the  Verlebrata  from  the  ectodcrmic  layer. 
My  conclusions  are  thus  confirmed,  even  at  the  present 
moment,  as  far  as  concerns  the  group  of  the  Vertehrata." 

Nemertine  Worms.— The  very  handsome  work  of  Dr. 
JHcInlonh  published  by  the  Ray  Society  has  arrived  at  a 
second  part,  in  which  histological  details  and  some  embryo- 
logical  facts  are  given  with  thiit  excellence  of  illustration 
which  renders  the  work  so  conspicuous  among  English  con- 
tributions to  modern  zoology. 

Dr.  A.  A.  W.  Hufireckl,  at  present  assistant  to  Professor 
Selenka,  uf  Kriangcn,  prosecuted  some  interesting  ruxearcliea 
Upon  Nemertiues  at  the  Zoological  Station,  at  Naples, 
during  the  spring  of  1874.  These  funiish  I  he  subject  for  a 
Graduation  thetia  just  published  in  Dutch,  at  Utrecht.  New 
species  and  genera  of  considerable  interest  are  desciibed,  as 
also  the  minute  structure  of  the  nerve-ganglia,  Ificmoglobin 
was  detected  bj  means  of  the  spectroscope  in  (he  uerve  tiasutt 
of  two  species  of  Meckelia,  and  in  true  red  blood- cor puwltrs 
in  Drepanophortu.  An  impnrlunt  devclopmcnnil  fact  is  estab- 
lished by  Hubrcchr's  observation  (and  figure)  of  theforini 
of  iin  invaffinaie  GastrtUa  (precisely  similar  to  that  of » 
Molluscs),  in  ihe  early  stages  of  Borltuia  alivacea. 

Vematoid  Womu.— In  Lacaze  Diithier's  '  Archive*,'  latj 
Snd  pans  for  ISTi,  is  a  monograph,  by  M.  I'tUot,  oa.f 
'  Dragon neaux,'  or  genus  Gardttu.  The  devcloj 
Gordiui  aquatiau  within  the  egg  and  in  Bubse[|ucnt  pbl 
of  encystmenl  is  illustrated  in  the  plates.  This  inono^ 
will  serve  as  a  valuable  suidc  to  those  who  wish  (o  parsiie 
further  the  structure  and  dcvclu))nient  of  these  rrmarkublo 
worms,  since  M.  Villot  has  made  a  veiy  careful  study  of  tlioir 
habits  and  mih'nitioiKi,  uk  well  ««  of  ihcir  sjiecific  character*. 
M.  Villot  finds  tliat  the  youn^  Giirdius  aquafititu  first  malcM 
iu  way  iuio  intcct  krvip  (such  as  Chironiimu$),  nml  becumu 
rncystcd,  after  which  it  finds  its  way  with  its  host  iuutj 


ftlimciitary  canal  of  fishe*.  wh«To  i 
e«cape»  rroiti  tiits  position  per  anum 


>  ng^iii  < 
the  spring. 
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It's  nt^moir  shows   throughout  a   due   recognition  of  the 
iliour*  of  earlier  obser%-ers,  such  as  Grenacber,  Meissner, 
".I bold,  ami  olhers. 
Arthropoda.— In  the  second  part  of  Koll.  und  Sieb.  Zeit- 
hr'tft,    ls74,  Bobretsky  liaa  a  paper  on  the  embryology  of 
n.ii*cu»  vatrariua,  which  is  important  from  the  apparent  suc- 
■  which  the  author  has  obtained  in  cutting  sections  of  such 
iiiiiU  and   friable  eggs  as  those  of  this  Isopod.     An  earlier 
1  jpt'r  by  the  same  author,  in  the  Russian  language,  is  referred 
.,  in  which  a  similar  treatment  of  the  eggs  o{  Astacu»  fluviu' 
!in  and  Pal<mnou  serralta  had  led  to  similar  re^ts.     We 
lilure  once  for  all  tg  appeal  to  Russian  em bryolo gists,  who 
If  at  present  so  greatly  distinguishing  themselves  in  this 
i::t?  of  research,  to  abstain  from  publishing  ihe  accounts  of 
.jortant  new  observations  in  a  language  which  is  inacces- 
hie  to  western  Europeans.     We  submit  that,  on  account  of 
,.  literary  im[)orlance  of  those  languages  in  other  directions, 
is    desirable,    for   scientific    purposes,    to    employ    either 
:  :>L;lUh,  French,  or  German  as  the  language  of  science  ;  and 
ii]»ly    on    account    of  the    number    of   cultivated    persons 
loughout  the  civilised  world  who  are  familiar  wiih  one  or 
rlii-r  of  these  three  languages,  we  should  advocate  the  adop- 
tion of  English  or  French  in  preference  to  German,  by  scien- 
tific writers  whose  native  tongue  is  not  included    under  the 
tiuv*  language 6  specified. 

Bobretzky  finds  in  Oniscus  the  representatives  of  the  three 

I  liirf  embryonic  cell-layers  present  in  the  Verlebrata.     The 

-failed  food-yelk  becomes  organized,  or,  to  a  large  extent, 

inverted  into  cellular  elements,  and  is  regarded  by  him  as 

hypoblast.     Prpvidusly  to  this,  by  segregation  of  a  patch  of 

plaatic  yelk  and  ils  cleavage,  an   epiblast  has   been    formed 

which  covers,  by  gradual  extension,  the  entire  surface  of  the 

egg,     JUenoblastic  cell  elements  take  their  rise  between  this 

and  the  large  mass  of  giantdar  yelk.     It   is  not  clear  from 

Bobretzky's  observations  whether  the  hypoblast- cells  which 

"[i]>t-,ir   throughimt  the  granular  yelk-mass  arise  there  by  a 

■I'l^ation,  or  whelher  they  penetrate  to  that  position 

-•■in  from  ihe  "  germinal  heap  "  wliicli  forms  below 

■  1  at  one  ()ole  of  the  egg.     The  subsequent   dif- 

"II   of  these  cells  is  in   accordance  with  the  most 

uaoal  ^\'ux,  as  we  believe,  nol  invariuble)  disposition  of  such 

dement*.     The  epidermis  and  great  nerve-ganglia  are  formed 

n  iheepiblast  c«lls,  asaliiothefure  paiL  and  bind  part  of  tbe 

f  canal.     The  hypoblastic  cells  arrange  themselves 

It  a  straight  fore  and  aft  middle  intestine,  joining 

1  hind  in-pusbings  of  the  epiblast,  to  wit,  pharynx 


r 
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ftnd  rectum.  Prom  the  sides  of  this  centrtil  mass,  at  an 
early  period,  the  h^poblastic  cells  arrange  theiiiselvea  so  aa 
to  embrace  the  great  mass  of  unorganized  velk  ill  two  diver- 
ticula of  the  mldille  intestine — the  two  liver  sacs.  This 
enclosure  of  the  food-yelk  by  the  hypoblast  is  remarkable  iu 
the  Hniinal  series  as  not  being  constant,  for  it  frequently 
happens,  even  in  genera  closely  allied  to  those  in  whicli  i>uoti 
an  enclosure  takes  place,  that  the  reverse  of  ihi.t  dispo.tilion 
is  carried  out,  so  that  diverticula  of  the  middle  intestine  push 
their  way  into  the  mass  of  food-yelk,  which  lies  then  between 
ihem  and  the  mesoblast,  and  apuaiently  absutb  il  Irom  the 
outside  instead  of  from  the  inside  af^er  enclosure.  The 
mesoblast  in  Oniscus,  as  in  all  oilier  animal  types  possessing 
a  body  cavity  (due  allowance  bfing  made  for  the  disputed 
case  of  Echinodermata),  disposes  itself  so  as  to  line  the  two 
limiting  surfaces  of  that  cavity — thetegumeniary  and  the  ali- 
mentary— furnishing  muscles  and  skeleton.  It  also  gives  rise 
to  vascular  and  circulatory  organs  by  uutgrowtlu  into  the 
body  cavity. 

The  Embryology  of  the  Myriapoda  is  attacked  by  the  ind*- 
futigable  Metichnikoff  in  Kiilliker  tittd  Sieb.  'ZeUwkrj/I, 
part  iii,  1874,  under  the  title  "  Enihrjology  of  the  double- 
footed  Myriapoda  (Chilognatha)."  The  otoervations  refer  to 
species  of  Strongylosoma,  Polyxenus,  Polydesmus,  and 
Julus.  They  are  the  first  studies  uf  Myrianods'  develop- 
ment, carried  on  from  the  histogenctic  point  of  view.  New- 
port's researclicK,  which  dealt  only  with  exlcrnitl  form,  were 
the  only  obeervatiuns  up  to  this  time. 

Metschnikoff  »ays  that  he  expected  to  find  the  amnion  of 
Newport's  •Tulus  the  same  as  the  insect -amnion,  and  a  gcnvral 
agreement  between  Myriapods  and  Insects  in  their  develop- 
ment.    Instead  of  this  he  finds  very  great  differences,  aft 
ureat  ax  any  between  two  groups  of  Arthropods.     Firstly,  in 
Myrinpods  there  is  a  total  cleavage  of  the  yelk.    This  uccurti 
til  ri'iiresentatives  of  all  Crustacean  ordors,  more  rarely  in  the 
Aracnnida,  but  never  in  lu^cta.    Thus  the  Myriupod*  ugrvt   | 
with  the  CruKtaccH,  but"  it  is  to  be  observed,"  says  MetBQB^|ri 
kuflf,  "  that  tliere  ix  no  fVindamenial  differcucv  bolween^^H 
formation  of  the  blastoderm  iu  these  groups."     Whelh^^^H 
plastic   yelk   is   scgmeutt-d  cr  not,  the   cellular  elemett^^^l 
the  blastoderm  are  thrown  off  by  il  >o  a»  to  form  the  n^^H 
ficia]  c«Il-layer,     In  many  Inaccts  the  food-vtlk  clehvei^^^l 
the  separation  of  thi>  blantodenn.     Secondfy,  in  ibc  S^|H 
p(idathi-rcar«  two  germ -lay  era  to  lM!distiugiin<he4t :  an  OUIW,  I 
ajjteeiBg  in  iU  diflrrwtiation  with  that  of  ScOft'io,  AranHJil,   ] 
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i.trc  Bystem,  the  epidprmis,  and  the  epithelial  lining  of  ihe 
i  linrytix    uiiil    reclum    aud  the   tracheal   tubes  j   a  deeper    i 
ner  which  divides  itaelf  intoa  number  of  protoverlebrfe-like     | 
■  ipnenls,   the  embryological  eignificaocQ  of  which   is   not 
i,i[iarent.     They  give  rise  to  the  niuecles,  the  bady  cavity 
>v  BpUtlint;),  and  perhaps  the  niid-iuU-stine.     Kowalewsky 
:  rvt  Bttw  these  in  the  Earth-worm,  Metschnikoff  in  l^oorpjun, 
ind  later  in  Spiders,  in  Mysis,  and  other  Crustacea.     They 
rlo  not  npppar  to  have  been  recognised  in  any  of  the  many 
ItueetB  studied    recently    by    embryologists,    except   in    the 
Tcrmiten.     Thirdly,  the  embryonal   membranes  of  Artliro- 
pmU  are  of  great  im|>ortance  ;  they  are  of  two  kinds,  collnlar    j 
^:id  structureless.     Metschniknff  thinks  that  they  cannot  be    ] 
.Id  in  any  way  to  represent  one  another.     Insects  have  an    1 
iriiiion  bnilt  up  of  cells,  the  best  figures  of  which  aro  to  be    ] 
'  iTi  in    Kowalewsky's  paper,  Mem,  Acad,    St.  Petersburg, 
'  venth  series,  vol,  xvj,  No.  12,  1871.    Crustacea  have  struc-    j 
iiclesa  "larval  skins,"  which  are  slied  in  the  egg.     Mctsch-    ] 
iiikoff  has  found  such  larval  skins  also  in  luBeels  ;  for  instance,    . 
Platygaster  and   olhor    Hteromaiina.     Claparede   found    j 
1  in  Aran,     In  Myriapods  we  can  only  compare  New- 
■tmnioit  uud    a    second    structureless   memoiane  also 
»eiil   with  the  larval  skins  uf  Crustacean  embryos.     In    J 
rticular,  the  cuticnlar  vesicle,  which  was  found  by  Fritz    ] 
l^tUIer  in  the  Isopod  Ligia  and  is  held  by  some  enibryolo-    j 
B  to  he  a  naupli US-skin,  presents  close  agreement  with  the    ! 
ler  retotl-shaped  membrane  of  a  Juliis-embryo.     Hence, 
^D,  the  Myriapods  separate  themselves  frnm  the  Insects,       , 
Fourthly,  this  assimilation  in  development  to  the  Crustacea 
_Hier  than  to  the  Insects  is  more  strongly  loufirmed  than  by    ' 
|iy  other  fact,  by  the  peculiar  curvature  of  the  embryo,     In- 
"tad  of  the  primitive  neural  region  (ketm-streif)  being  con- 
a  outwardly  and  concave  to  the  ycIk — bending  up  round  it 
(It  each  end  when  seen  hi  vertical  antero-posterior-section,  as    ' 
ill  all  Arihro])ods  e}(c«pt  the  higher  Crustacea  (especially    I 
Amphipoda) — instead  of  this,  all  the  Myriapods  studied  show   | 
|:^dw  AiDpbipud's  position,  havinjj;  ihe  neural  surface  concave 
Ijttjr  lite  bending  over  of  the  tail  and  head  on  this  side  towards 
^^K  another.    This  appears  lo  be  a  fact  of  high  significance.     I 
^■^ifthlr,  it  is  remarkable  that  here,  as  a  further  disagree-  ] 
^^BOt  «'ilh  what  occurs  in  Insects,  and  agreeing  with  what   I 
^^Burs  in  some  Crustacea,  e.  g.  Daphnoidea,  we  find  that  in  the  J 
^^Btriapods  the  food-yelk  is  not  enclosed  within  the  parietes  j 
^^■he  alimentary  canal  or  \U  diverticula,  but  lies  outside  it  ^ 
^^■tbe  body  cavity  between  the  alimentary  nnd  tegumcnt^iry 
^HUsjfSce  aUlraci  of  Bobrctaky  on  Onwcu*,  above.l  | 
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These  reseaichea  tenii  to  connect  the  siL'm  of  the  ItisMtS  1 
the  Hedriophlhalmatous  Crustacea  through  the  Myriiipoda,  I 
It  appears  that  Pafkard's  recent  observations  on  "  l)«vplrjp- 
meni  of  Poduridie"  ('Peabody  Academy/  vol.  i)  show  (hat 
in  these  archaic  inseciB  there  are  »o  cell-structured  em- 
bryonic membranes,  hut  instead  a  uhitinous  »kin,  "  like  llie 
larval  akin  of  many  CruBtacea."  Xllianin,  of  Moscow,  ha» 
further  found  that  Podurldaj  agree  with  Myriapodaiii  hanug 
a,  total  yelk- cleavage. 

Two  points  of  grosser  morphological  (that  is,  rclutinf;  to 
the  plan  of  disposition  of  parts  of  a  coarser  or  higher  order 
than  the  ultimate  cell-unit)  significance  may  be  cited  here. 
Metschnikoff  finds  that  the  post-oral  jaw-pieces  are  only  two 
paire  in  the  Uiplojiuds  studied  by  him,  viz.  tnandibluB  luid 
the  halves  of  the  iinderlip,  which  fuse  to  form  a  ulaie,  as 
do  the  second  pair  of  maxillip  (third  "  post-orals ' )  of  In- 
sects. No  trace  of  a  second  pair  of  maxillie  was  found  by 
Melschnikoff  in  Myriapods,  uor  by  Packard  in  Poduritts!. 
On  the  other  hand,  it  is  not  true  that  the  Diplopod  has  a 
definite  hexupod  larval  Mate.  The  third,  fuurih,  and  fifth 
pairs  of  post-oral  appendages  are  huge,  and  develop  early, 
but  before  the  embryo  escapes.  Mctschnikoff  find^  a  MXtli, 
seventh,  eighth,  and  ninth  pair  of  post-oral  ap  pen  dug  fa.  that 
is,  seven  pairs  nf  legs  in  all,  (he  hinder  ones  being,  it  ia 
true,  small  (seven  pnirs  in  Julus,  six  pairs  in  Stronffylctoma). 

HoUaatA-Saletutk;/,  in  the  ArcAiv  fur  Nntwgrfrhictc. 
1874,  has  a  paper  on  the  Gastraea-theory,  in  which  he  offers 
some  observations  on  the  development  ot  the  common  Oyster. 
Ho  does  not  clearly  apprehend  tlie  fact  that  there  are  two 
modes  in  which  the  diploblaKlic  planula  of  Lankesler  (the  gas- 
trula  of  Hnecbel,  and,  as  Salensky  now  calls  it,  the  diblastula) 
devclo|i8  in  the  nniuinl  series,  namely,  by  invagination  of  « 
primitive  hollow  polyplasl  or  multiri'llutar  sac,  and  by  dvta- 
minatiiin  from  ihe  inn<  r  wall  of  such  a  sac,  Further,  he  is 
mistaken  in  NUpposing  tliat  the  orifice  of  invnginnliun  obwr*'cd 
by  Laiikeaier  m  vuriomt  Molluisca  has  anyUiing  to  do  with  , 
the  mouih.  Time  will  put  thi»  (which  is  a  matter  of  factj  jii  j 
il]>  true  light, 

Vsoff  has  published  n  preliminary  noticn  of  obMcn^^ 
tioDs,  carried  "ut  at  Naples,  on  the  developtneut  tl£i|^H 
Dibraochiate  CiphalopoiU.  His  paper  is  devoid  of  iQ^^^H 
tiuna.  One  of  his  chief  oliject*  appears  lo  \w.  Ui  drnMf^^^^H 
the  exi*ieuoc  of  cell>layen  corrr-apondin|[  not  ouly  ^^^^H 
rpibUst  «ud  hypobhist  of  Vertebrates,  but  of  I(^uto^^^^| 
I'sxcnUr,  and  alimcntnrr  Inyi'rs  of  tbc  in«-Mjbl<Ml.     j^^^^| 
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lunations  of  llic  epibirtst,  he  has  lietn  an  ti ciliated  by  Lar 
fcter  ('Proc.  R>jy.  Sue.,' Nu.  151.1874;  '  Annalsof  NatiiTal 
ptory,'  February,  1873;  and  this  Journal,  October,  1874). 
Smacker  (KiilHker  and  Sieb.  Zaitsvhrifl,   Ni..   4,   1874) 
a  describes  the  development  of  an  unknown  Dibruiichi»tG 
phalopod,  the  eggs  of  which  were  found  tioaling  during  | 
t  voyage  lo  the  Canary  Islauds.     Very  iui[>orlat)t  results  as 
(the  development  cjf  the  eye  and  "  whiie-hody"  are  given, 
pick  arc  in  general  accordance  with  those  given  by  Lau- 
1  anoDier  part  of  this  number  of  the  Journat- 
(  ihe  First  Developmental  PhenoTnena  in  the  Egg  of  the  J 
\d-mtasel,  by  Professor  Flemming,  of  Prague  ('  Archiv  fur  | 
pkrosk.  Anat.,'  vol.  x,  3rd  part) ,  ia  of  great  value,  since  it  I 
1  u  very  minute  study  and  figures  of  Ihe  cleavage  pro-  \ 
i  in  regard    to    the    question    of  nucleus    and    germinal  j 
^cle.     The  IttittT,  Flemming  shows,  is  extruded  as  llich-  I 
{abUschen.    He  also  shons  that  Ihe  nuclei  become  diffuSL-d  I 
act  of  self-division  of  a  eleavag;e-segmeni ,  and  1 
mt  th«y  re-form  around  centres  indicated  by  radiating  lines    , 
if  fine  granules,  denoting  the  presence  of  movements  towards 
Koenu-al  spot. 

'  Timiojita. — Salpa  pinnala.—Profeaaor  Toduro  has  cominuni- 
"  cd  some  observations  on  the  development  of  this  animal  to  •] 
r  Reai«  Accademia  dei  Lincei,  Feb.  lat,  1874.     He    de-  j 
Bfibes  the  segmentation  of  the  egg,  and  the  fonnation  of  a 
'a  cavity,  the  cover  of  which  has  three  layers  as  in  Verte- 
Then  a  Kusconian  cavity  forms,  whether  by  invagina- 
'  with  any   trace  of  invaginaliou,  is  not  stated.     The 
i^ntn  now  commences  to  lake  on  a  large  development, 
Ist  further,  an  amnion  and  amuiotie  cavity  develop  them-  , 
The  maternal  organism  exhibits  a  true  uterus,  with, 
tHter  smooth  muscular  coat,  a  middle  vascular  tunic,  and  an    , 
^  wr  epitheliat  lining. 

1 7%e  Production  of  Buds  in  the  Ascidiana,  by  Prof.  A.  Kowa- 
wky  (*  Arcliiv  fur  Mikr.  Anat.',  vol.  x,  4th  part),  with  two  J 

mper    {i'erh.    Phys.   Med.     GeaaeUch.     Wurzburg,     ^ 

L)  gives  an  account,  with  two  plates,  of  his  study  of  the  I 

Japment  of  the   Cellulose  tunic   of  the  Ascidiana.    The 

B  subject  had  been  recently  tveatod  by  Dr.  Oscar  Herl- 

m,  in  the  '  Jcnnischo  Zcitschrift,'  vol.  vii,  p.  46.     Heriwig 

r»*(l  at  the  following  results:  The  outer  cellulose-imprcg- 

bd  test  of  Ascidians  is  not  secreted  from  tlie  "  testa-cells" 

f:Q>9  egs  (the  jiersislent  ovarian  capsule  of  yellow  cells. 

Iftposcd  by  Kupffcr  to  originate  by  free  cell  -  fo  rm  n  t  inn  from 
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egg-follicle),  unr  do  the  testa-cells  become  the  cells  of  B 
tent,  but  the  teet  is  a.  cuticular  tbrmatiuti  derivwl  from  the  true 
epidermis  which  lies  below  it,  and  which  can  always  be  de- 
tected iti  the  adult.  Into  thie  gelatinous  cuticula  cella  from 
the  epidermis  wander  (not  in  Appendicularia  and  Doliolum), 
and  form  there  a  structure  having  a  resemblance  tu  stellutv 
connective  tissue.  It  is  these  cells  which  give  rise  la  the 
various  cells  characteristic  of  the  test  in  dilTereiii  gcucrH. 
Further,  villi  from  the  body  wall  covered  wiih  true  epiilermii, 
and  more  deeply  lined  by  true  connective  tisBue,  and  cua- 
tinuous  with  the  heemoljmph  cavity  of  the  Ascidiaii,  utiiy 
also  push  their  way  into  this  remarkable  tcguirientary  e&ci 
tiou,  and  there  give  rise  to  branching  "  blood -ve»aid| 
which  have  no  inner  (mesublastic)  epithelium.  Hcrtwig^ 
obtained  the  cellulose  reaction  Trom  the  deeper  tiKiue§_J^ 
some  Ascidians  (Cynthia),  such  as  muscular  tissue  and  wallo 
the  intestinal  canal,  temper,  only  too  clearly  influenced  by 
the  same  unfriendly  disposition  towards  the  Jen<i  tichoul  as 
he  evinces  in  a  paper  (noticed  below)  on  the  ECgmental  organ 
of  sharks,  whilst  he  is  obliged  lo  confirm  Uartwig's  observa- 
tions, sneers  at  bim  as  a  young  observer,  and  proceeds  to  au 
elaborate  attack  upon  his  use  of  the  term  "  Bindeaubsiai»," 
which  has  only  the  emptiest  verbal  importance.  Semper  sidea 
with  Metfchnikoff  and  KupfTer  agninst  Kowulewsky.  as  to  the 
origin  of  the  testa-cells.  He  holils  that  they  proceed  from 
the  yelk,  and  compares  tlieni  to  the  Uicblungnbloscheu  of 
MuUusca.  (The  lleporter  must  remark  that  it  is  ceitoin 
in  tlie  cases  of  several  Mo11ukc»  that  the  BichiungKbliisi-livu 
arr  the  escaped  grrmtnal  vesicle.  Furllnr,  he  would  draw 
aticnlion  to  the  accumulation  of  epidermic  cells  often  seeu 
on  the  surface  of  Fritdlaria  furcain,  corresponding  to  the 
mantle- cuticle  of  other  Tunicates  with  its  in-wandert-d  cells j,, 

Vertebrata. — Oeiterat  lyealites. — '  Kmbryology   of    Ve 
braus,'  by  Foater  aod  Baybur,  it  pnblislied  by  MacntUj 
The  present  volume  is  the  firbt  of  ihrcc,  and  deals  witt 
development  of  the  chick  in  great  detail.      Two  euccM 
volumcM  are  contemplated  to  treat  (if  the  other  Veriebi 
a  comparative  manner,  and  of  the   Invcruhratn — au  amoi 
of  space  which  the  authorK  will  tiiid  ijuilr'  inadequate  ifll 
d«al  with  (he  Kubject  as  I'ully  and  clearly  a)>  they  buvi: 
present  volume.     The  points  of  critical  initrest  m  thi»  j 
sent  trvHiuw    have  already  appeared    in  the    jhkgn  uf  j 
Journal  {ibH),  as  w«ll  an  majiy  of  thu  drawings,  whid 

transferred  lo  ita  p&|ie«  in  the   ibim  of  wuodcuis.     A  f^    

luirtit  (if  the  htmk  i*  that  it   Inkes  up  ihi-  cndirynlo^  i)f  tiic 
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aiil,  and  tho  usual  appliances  of  a  laboratory,  master  for  liitn-  I 

,   wlf  the  whole  queotinii,  as  il  ut.  proeiU  stuncl»,  in  a  practical  1 

my — the  only  way  in  which  he  sboulil  ever  be  calJcii  upon  lo  ] 

toler  iL     The  direcUons  at  the  einl    of  the  book  for  the  ] 

itment  of  the  incubated  and  uninculiated  egg — as  to  open-  1 

\b,  hardening,  staining,  cutting,  and  mounting — are  siioplc,  ] 

IT,  and  lo  be  relied  upon  absolutely.  J 

Tie  '  Lehrbuck  der  Vei-gtetchenden  Embryologie  der  Wir-  i 

"tre'  by  Profeuor  Schenk,  published  recently  (1874)  at  1 

mtia,  is  a  book  of  a  very  different  kind.     It  containu  a  J 

Ke  amount  of  information,  and  very  beautiful  woodcnts —  I 

icfly  (though  not  exclusively)  derived  from  original  memoirs  | 

ou  the  development  of  Etattachi  a.  Osseous  Fishes, and  the  Chick,  1 

by  Strieker,  Klein,  Oellacher,  Gbtte,  and  others.     A  certain  ] 

number  are  original,  and  illustrate  original  observations,  of  the  1 

author.     It  does  not  in  any  way  justify  its  title  as  a  text-  j 
book  of  comparative  embryology ;  it  rather  furnishes  some  of 
the  materials  for  such  a  treatise,  which  has  yet  lo  he  written, 
and,  indeed,  cannot  be  written  until  mure  is  known  of  tho 
elopment  of  Amphioxus,  the  Cyclostomata,  the  Elusmo- 

UlcKsi  and  even   of    the    Mammalia.     Professor  Schenk's  J 

with  its  numerous  illustrations,  will  be  found  valu-  ] 
e  as  a  compilation  from  some  of  the  most  recent  German 

lets  on  the  embryology  of  the  higher  Vertehrata  j  as  such  i 
\  rrrommend  it  to  the  advanced  student  of  embryology; 

til  must  be   understoud   that  the  material  is  not  digested,  J 

iif  such  a  nature  as  to  be  useful  to  the  commencing  I 
enl.     In  this  respect  il  contrasts  strongly  with  the  Eng- 

1  text-book  above  noticed.  I 

Schenk,  on  the  Egg  of  Raja  guadrimaculata,  Bonap.,  whtltt  I 

intkin\thc  Oviduct. —  (' Wii'ner  At:ad.    Sitzuugsber.,'    Ixviii,  I 

.  nbth.,  1873,  with  one  plaU>).  | 

A.   Jtuulier,    OH   the  Embryonal   Ana   of  (lit    Chick,   in  1 
'Cenlralblatt'  (Oct.  24).     The  author  remarks  that  the  em- 
roiuil  area  of  the  Bird  is  iu  comparison  with  that  of  the 

!0u8  Fish  only  equivalent  to  ihe  foremost  portion  nf  the  I 

In    this  relationship,    however,  the  conditions   are  j 

Htn  for  the  actting  free,  in  the  case  of  the  Bird,  of  Urge  ] 

s  of  tlie  germ  in  the  formation  of  an  amnion.  I 

_    7Se  Formation  of  the  Layers  of  the  Blastoderm  and  of  the  I 

Blood  in  the  Hen's  Egg,  by  Alexander  Gotte,  is  publislied  in  I 

'  Max  8chultze"8  Archiv,'  vol.   x,   part  2.     The  deep  cleav-  ] 

-a^;c  of  the  yelk  discovered  by  Ootie,  and  announced   in   thin  I 

^UKr,  has  l)een  confirmed  by  Mr.  Balfour,  and  a  similar  cou-  I 
^Kdo  observed  by  biui  in  the  Dog-fish  (see  this  Journal.^ 
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Skeleton  and  Mnsoles.— Schenk,  in  the  text-book  above 
noticed,  states  tbal  in  sections  of  early  Iiuman  embryos  (long) 
he  finds  evidence  of  the  existence  of  more  than  five  fingers. 
Carl  Vogt,  in  reference  to  the  occasional  occurrence  of  six- 
fingered  men,  has  maintained  that  the  early  ancestors  of  man 
must  have  possessed  more  than  five  digits.  This,  however, 
must  have  been,  we  may  remark,  in  ancestors  of  an  earlier 
g;rade  than  the  first  Pentadaclyla,  a  group  which  includes  all 
the  known  Vertchrata,  with  the  exception  of  the  extinct 
Enaliosanria  and  the  Fishes,  Lampreys  and  Lancelet, 

Freiikel  {Jenaucke  Zeilachrift  1873,  pp.  391-457}  discusses 
the  development  of  the  Mammalian  sacrum.  Ge^nbaur 
has  shown  that  in  Birds  and  Rejitiies,  oflhe  numerous  verte- 
bra taking  part  in  the  formation  of  the  sacrum,  only  two  are 
provided  with  sacral  ribs  and  united  to  the  iliac  bones. 
These,  then,  are  the  true  sacial  vertebra;,  the  rest  are  pseudo- 
sacral  vertebrte.  Frenkel  studied  the  sacrum  of  Man,  Dog, 
Cat,  Guinea-pig,  Rabbit.  He  finds  in  Man,  that  the  three 
anterior  sacral  vertebree  alone  take  part  in  the  sacro-iliac 
synchondrosis,  and  possess  true  sacral  ribs.  They  have  each 
five  centres  of  ossificalion ;  the  two  lower  siicrul  verlebnc 
have  only  three  each. 

The  Primitive  Vertebrate  Limb  or  Archipterygium. — tiegcu- 

baur  in  the  '  Jenaische  Zeiteehrift,'  vol.  vii,  in  consequence 

of  the  exceedingly  tmporluiit  discoveries  of  Giinther  as  lo  ihe 

strncture  of  the  fin-skcleiuti  in    the  new   Australian    Dip- 

neuHiou — Ceratodan  Foriteri — modified  to  some  ext>-nt   his 

previous  teaching  an  to  the  nature  of  the  primitive  vertt-'hratc 

limb.     The    Archiplerygium  is,    according   lo    him,  closely 

represented  by  ihe  tin  of  Ceratodus  with  its  axial  M-gmrntcd 

cartilaginous  rod  provide<l  on  each  side  (lateral  or  outer  and 

medial  or  inner)   with  diverging  radial  pieces.      In   Proto- 

pteruH  the  medial  series  of  radiaU  are  suppresseil,  in  Lepi- 

dotiiren  both  medial  and  lateral  series.     In  ijhark.ithe  lateral 

radials  arc  enormously  ilevelopcd,  ihe  two  proximal  ones  of 

the  series  being  transferred  from  attachment  to  the  Arehi- 

pterygial  basal  piece  to  direct  articulation  with  the  Khouldcr- 

I     girdle,  and  constituting  there  the  Mesoplerygium  and  I'nt- 

pterygium,    whilst    the   original    basal    piece   is   tbe   i\c- 

[     tapturygium.       In     the  paper    referred    to    on   the  Arvhi* 

pterygium  Gegcnhaur  gives  evidence  of  the  rxiMeme  m  8harlcil 

of  medial  railialia,  developed  it  is  irui-  to  but  a  Gmull  extent, 

hut  still  present,     lii  the  '  Jeuaisehe  Zeitschrift,'  vol.  riiv 

[     pan  2,  1S<4.  A.  Uunge, of  Uorpat.  gives  udditimidl  evttlBlU^ 

I     from  vnriou*  Svlacltiaii  genera  uf  Uie  diHiblc  aeriea  of  tii|^^| 

I     »iih  which  ihc  AichipMrygiiim ia  typically  funii«l)i»d.    ^^H 
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I  Urogenital  organs. — Coinddently  with    the  important  re- 

Hirclies  of  Mr.  iialfuur  tni  the  Elasmobranchs,  published  in 

1  Jouiaal,  October,    1874,    severni    observers  have  been 

;cling  their  atlention  to  the  development  of  the  Wolffian 

s  ami  Miilltir's  duct  in  these  fishes.     Mr.  Balfour  is  the 

ily  observer  who  at  present  has  published  drawings  of  his 

xiveries.     Professor  Semper,   of  Wurzburg,  has   in   the 

Eentralblatt,'  July  Sdth,  1874,   a  remarkabTe  preliminary 

le,  in  which  he  announces  the  diatiovery  in  the  embryos  of 

rer«l  Elasmobranchs  (Acanthias,  Centrina,  Scyltium)  of  a 

kiniitive  series  of  apertures  connecting  the  long  Urnieren- 

taig  (into  which  they  are  pushed)  with  the  peritoneal  cavity. 

e  ttre  identical  with  the  involutions  first  described  by 

[r.  Balfour,  and  are,  according  to  Professor  Semper,  ciliated. 

rofessor  Semper  then  in  a  strange  way  for  one  who  has  so 

rongly    repudiated     "  natur-philoaophisch"     speculations. 

Glares  that  he  has  now  furnished  the  proof  of  the  genetic 

nnection  of  Vertebrates  with  Annelids — the  series  of  open 

Hitted  funnels  of  the  embryo  Wolffian  bodies  being  a  series 

"  segmental  organs,"  one  corresponding  to  each  metamer 

I  somite  of  [his  region  of  the  vertebrate's  body.     Professor 

BDper  is  not  the  first  by  any  means  who  has  seen  that  the 

luetic  affinities  of  the  Verlebrata  are  with  an  annelid-like 

|vertebrate,   nor  is  he  the  first  who  has   clearly  seen   the 

lationship  of  Hegmental  organs  and  the  primordial  verte- 

hilc  kidney.'     Whatever  modification  of  his  earlier  views 

py  be  necessary,    it  is   to   Professor   Gegenbaur  that   the 

rit  of  this  as  of  so  many  other  fruitful  suggestions  is  Awe 

\  his  '  Grundzuge  dev  Vergieich  Anat.').   The  discovery 

[  this  series  of  ciliated  funnels  makes  it  probable  that  the 

lUegmented    character  of  the  primordial  kidney  of  Bdello- 

m«  is  due  to  the  fusion  of  a  scries  of  distinct  segmental 

Igxns,  and  not  to  the  persistence  of  an  unsegmented  struc- 

(like   the  notochord)   from  an    unsegniented    ancestral 

In  his  zeal  to  crush  the  teaching  of  the  Jena  school, 

isor  Semper  declares  that  the  Miillerian  duct  {Urnie- 

hgaiig).  with  the  sides  of  which  the  Wolffian  bodies  with 

^-  funnel-like  mouths  appear  primitively  to    have    been 

lected,   has  nothing  to  do  with  the  said  Wolffian  seg- 

iDtal  organs.     The  comparison  of  the  primordial  kidney  of 

lellostomn  with  the  various  conditions  of  these  organs  in 

^  Dr.  Aat'tn  Dohru,  of  the  Zoologienl  Statiuii,  Naples,  hu  for  some  Tear* 

n  aunged  iu  clnburnting  ■  tliuorj  u[  tiie  "  Auaelidsn  Origin  of  the  Ver- 

■•(••'    Thn  cvuii-.nco  ill  fiivour  of  iiicli  a  tiew,  wWcb  lie  bss  collected^ 

mo  «x(u[isive  tliwi  llmt  adduced  bj   Professor  8pm|ici 

icea  tbe  tuhject,by  Dr.  Dolirn,  will  be  published  in  Jmuarj'. 
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t  of  the  malo  is  a  new  b 
,  snd  evL-n  iu  sonie  adnltSgl 
mdcd   internal  opening, 


Fishes  and  Amphibia,  swms  to  us  to  lead  to  the  confiri 
of  Prolessor  GegenWur's  view,  and  vp  must  look  for  s 
evidence  on  the  subject  of  Rrealer  weight  ihun  whiit  Profpssor 
Semper  has  at  present  advanced,  before  we  can  acquiesce  in 
his  controTereial  attitude.  In  a  second  paper  In  '  Central- 
hlfttt,'  Nov.  7th,  Professor  Semper  annciutices  a  still  mor 
important  discovery,  to  wit,  that  these  segmental  organs,  ^ 
THtDer  the  funjicl-like  mouths  which  eslnl>lish  a  segmenfl 
character  for  ihe  Wolffian  bodies,  con  be  eauily  delected  it 
many  adult  ElmmQbranchs,  e.g.  in  the  genera  Seymnns  Rfl 
Squatina,  also  in  Spinax,  Cenlrophorus,  Acanthias,  Hex^i 
elms,  Prisliurus,  Scyllium.  In  Sqtiatina  they  are  of  Ian' 
oize  and  observable  with  the  naked  eye  in  fresh  spet-imel 
In  his  first  communication  Profesaor  Semper,  whilst  holdU 
the  female  genital  duct  to  be  a  distinct  secondary  stnictni 
unconnected  with  the  Wolffian  segmental  organs,  was  'A 
inclined  lu  believe  that  the  male  geniial  duct  took  its  rise  j 
a  modification  of  the  funnel-Hke  segmenial  organs.  This  f 
now  declares  to  I>e  erroneous,  and  inclines  to  the  view  t" 
the  common  genitu- urinary  due 
ture.  He  finds  in  young  males 
remnant  of  a  lube  with  expai 

responding  to  ihe  female  genital  duct.     This  cither  persist 

in  a  nidimentary  stale  or  disappears  entirely  ;  it  is  therefore 

clear,  that  the  male  genital  duct  is  not  precisely  the  same  pnrt 

as  is  the  female  genital  duct  in  these  fishes,  since  ihe  main 

possesses  both.    In  fact,  as  far  its  we  ean  understand  Professor 

Scmpcr's  statements,    there  is    sirojig  aiinilarity    with    the 

disposition  of  theae  parts  which  prevails  in  the  Amiihibin, 

the  primitive  Miillers  duct  or  original  longitudimtl  canal 

of  the  primordial  renal  organ  remaining  in  the  female  as 

oviduct  whilst  aborting  in  the  mate,  and  in  both  sexes  a  now 

duct  develops,  connecting  ihe  posterior  end  of  the  MiUler*! 

duct  with  the  mass  of  the  renal  body  developed  out  of  thev 

Kvgmental  funnels  and  their  continuations.     This  duct,  hjr  jfl 

connection  of  part  of  the  si'gment-fnnnels  with  the  testis  fi^| 

epididymis)  becomes  both  genital  and  urinary  in  tlie  n<w^| 

Without  illustration  and  fuller  explanation,  it  is  not  possil^H 

to  arrive  at  a  clear  appreheniiion  of  I'rofewor  Semper  s  fact^H 

'    but  it  is  obvious  thai  he  ban  entered  ujion  a  most  iniportd|H 

'    rewarch  (already,  we  must  repeal,  broached  by  Mr.  Balfnd^H 

ihu  full  dr-tail*  of  whieli  pronuM'  Ii>  be  of  exceeding  iule^^H 

i    for  sludenls  of  vf-rtebrate  morphology.  ^^H 

With  regard  to  the  bird's  Wultfian  duct  itMtlf  {the  "PP^^I 

I  ancc  of  which  in  thi-  Chick  precedes  that  of  the  Mlitln-ian  d^^H 

L  though  in  AuamiiiA  the  revrr»e  it  lb«  ntCt  Ihc  MiiUe^^| 
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ket  Iwlitg  there  Uie  Srst  vestige  of  the  uro-geuital  apparatual 
■  tubfre,  from  which  all  the  others  appear  to  hud,  or  intd 
Ihicli  they  are  pushed),  Balfour  and  Foattr  (loc.  cil )  main- 
fcn  that  it  arises  a*  a  rid;:e  at  about  the  thiity-sixih  hour, 
Hojecting  from  the  mass  of  uncieft  mesoblast  on  the  oiHsidc 
W  the  protovcrtcbraj  into  the  triangular  apace  covered  in  by 
fciblnst  above.  Tliis  ridge  becomes  hollow  by  its  cells  ac- 
nirin;;  a  radiating  arrangement  around  the  commencing  I 
pnen,  Waldeyer  held  that  the  lumen  whs  formed  tiy  thfl 
Bwure  of  two  ridj^ea  ('  Eierstock  und  Ei,*  1870}.  Ramiti 
PArchiv  f.  Mikroskop.  Anal./  1874)  deBcribea  the  Wolffian 
net  BS  being  formed  by  an  involution  of  the  epithelinm  of 
Be  pleuro-pffitoiieal  cavity,  in  the  form  of  a  longitudinal 
poove,  which  speedily  closes  in,  and  looses  its  cominunica- 
ion  with  the  pleuro- peritoneal  cavity.  According  to  Foster 
pd  Balfour  this  is  certainly  the  way  in  which  the  Wolffian 
luct  is  funned  in  Amphibia  and  osseous  Fishes,  and  this 
■Kkc»  them  receive  Komiti's  statements  with  the  greatec 
kution. 

L  W.  Atex.  Schultz,  of  Strasbourg,  in  the  'Centralblatt*  o 
Bet.  31st,  states   that  he  has  observed   the  same  facts  i 
■dbryo  Torpedoes  as  those  recorded  by  Semper  for  SharksJ 
I  primitive  longitudinal  canal — the  Miillerian  duct  or  Umie-I 
Biigang — is  observed,  into  which  a  series  of  funnel-like  open-J 
BgB  make   their  way,  so  as   to  connect  the  long   duct  ) 
ptcrvals  with  the  peritoneal  cavity.    Eaeh  funnel  correspomlal 
iccurately  with  the  limit  between  two  proto-verlebrre. 
1^ Schulta  differs  wjtii  Semper  as  lo  the  male  genital  ducL 
He  declares  that  this  develops  directly  out  of  the  Miillerian 
luct  (DrnterongangJ  without  intervention  of  the  funnel-like 
pgans  or  their  continuations.     It  is  not  clear  from  the  papers 
Ibovc  cited  what  is  the  precuf  significance  given  by  various 
■athors  to  the  terms  Urnierengang,  Mulleriau  duct.  Wolffian 
luct.     It  would  be  well,  in  the  present  state  of  the  question, 
B  abandon  these  terms,  and  use  others  which  have  no  impU- i 
■lion. 

I  £.  Ga»ter  has  published,  at  Frankfort,  a  graduation  ihesii 
Pta  the  Development  of  the  jillatdois,  the  MUlltrian  ductg,  i 
■e  AnitJi.  His  observations  relate  lo  the  Chick.  He  slate* 
Bat  the  Mullerinn  duct  makes  its  appearance  on  the  ihirj 
by  of  incubation  in  the  form  of  a  short  groove,  between  the^ 
Bready  existing  Wolffian  body  and  the  Hautplalte.  Tliis 
Buses  up  and  forms  a  funnel,  the  narrow  end  of  which  grows 
fcn-ards  the  unus.  There  is  never  a  union  of  the  Miillerian 
■net  with  the  duct  from  the  Wolffian  body,  at  the  poster iyr 
Brt.  Bs  Uia  maintained.  ^HB 
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GaSHer  is  in  agreement  with  Waldeyer  (Eientock  and  Ei), 
who  is  also  followed  by  Balfour  and  Foster  in  their  work  oa 
the  Chick,  noticed  above;  hut  Gasser  differs  from  these 
authors  in  denying  the  junction  at  any  time  of  the  Miillerian 
and  Wolffian  duct«. 

Semoff  ('  Centralblatt,'  June  87)  a^ees  with  Bomhaupt 
in  conaidering  that  the  duct  of  Mnller  (in  the  Chick)  is 
formed  by  a  eimple  involution  from  the  pleuro-peritoneal 
cavity,  which  grows  backwards  in  the  mesoblast,  between  the 
Wolffian  duct  and  the  germinal  epithelium ;  and  thinks  that 
Waldeyer  is  in  error  in  supposing  the  involution  to  be  in  the 
form  of  an  elongated  furrow.  Balfour  expressed  a  similar 
view  as  to  the  mode  of  formation  of  the  Mullerian  duct  in 
dog-fish  (this  Journal,  October,  1874). 


PROCEEDINGS  OF  SOCIETIES. 
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im  October,  lb74. 

lNe0atiJ  eipi^iliout  method  of  Micrometry.     By  JohnGorham, 

■q. — The  prtuciple  of  the  instrument  described  depended  upon 

Ste  meaeuremeDt  of  linee  dfawn  parallel  to  the  base  of  an  isoseeleB 

triangle— the  base  oftbe  latter  being  given — by  meaoBoftheaidea, 

wbkh  are  divided  into  a  known  number  of  parts.     Tlie  triangle 

is  obtained  by  dividing  through  tbe  centre  a  disk  of  brass,  about 

If  in,  ID  diameter  and  half  an  inch  thick,  and   bevcDed  at  the 

edge  80  as  to  allow  of  its  being  embraced  by  a  etout  india-rubber 

ring,  by  which  means  the  two  portions  are  held  in  perfect  appo- 

aitian  at  the  edges  of  the  section.      The  line  of  section  for  the 

^Hatance  of  one  inch  from  the  circumference  is  marked  out  into 

Htactiona  of  an  inch,  at  least  into  thirty-two  parts,  a  less  number 

Hbing  insuiiicient  to  obtBio  a  minute  result.     A  piece  of  paper  of 

^BiowQ  thickness  ia  now  inserted  between  the  halves  of  the  disc 

^Bd  moved  &long  till  its  edge  touches  the  commenceinent  of  the 

^Bkrlced  inch,  the  elastic  band  retaining  it  in  its  place,  nnd  thus 

^b  iaonceleB  triangle  or  gap  is  left  with  a  base  the  thickness  of 

Hm  slip  of  paper,  and  with  an  edge  of  one  inch  divided,  as  stated, 

^Bto  thirty-two  equal  parts.     If  a  hair  or  cobweb  he  passed  along 

^■B  alit  from  base  to  apex  it  will  be  arrested  somewhere,  and  by 

^Btding  off  the  number  opposite  which  it  stops— a  simple  matter 

^V  Diulti plication,  the  base  of  the  triangle    being  known — will 

^■ve  the  ainmeter  required.     For  microscopic  purposes  tbe  instru- 

^■nitiB^>laL-ed  on  the  xtAge,  and  the  object  to  be  measured,  placed 

^B  A  thm  glass  cover,  is  slid  over  the  aperture  till  it  exactly  at 

Hbe  point  spans  it :  the  diameter  is  then  read  off*.     To  obtain  still    i 

E^Mter  accuracy  Mr.  Browning  has  added  a  screw  of  known  | 

BhIiw  to  separate  tbe  halves  of  the  micrometer  in  lieu  of  the  slip  I 

^tf  paper. 

^Vln  anawer  to  Kome  questions  by  members  of  the  tSocioty,  the 
^fenideut  replied  that  the  instrument  was  specially  designed  for 
^Ktnounted  objects,  the  thickness  of  an  ordinary  glass  slide  being 
^Aher  an  objection  in  the  cose  of  mounted  ones ;  a  thin  glass 
^Bver  might  he  in  all  castas  employed  for  placing  the  tipectiiien,ry. 
^■Bod  or  pua,  upau. 
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20(A  Mnember,  1874. 

Jchthgotit  Linpure. — Dr.  Ooodhnrt  has  observed  t 
me u  above  mid dfe  age,  both  with  a.  hUtur;  of  ByphiliH,  tkod  in 
both  tbo  diaeBfle  ended  m  epitbi'Homn ;  in  one  the  ichtbyolic  con- 
dition had  lasted  ten  years.  The  naked-eye  appearance  of  the 
diseaee  is  that  of  a  thick,  hard,  white  coatint;  to  the  tongue,  in 
patubes  ou  its  doraiim,  and  sometimes  on  the  cheeks.  In  odd 
taac  the  patL-hes  were  uf  the  cbaructer  of  lotal  warty  excresceticeB, 
a  millimetre  in  height,  couHisCing  microBcopically  of  a  number  of 
vertically  set  papillte,  of  fusiforni  shape  and  ragged  surfac-e;  the 
Burrouuding  epithelium  was  twiee  ita  normal  tbicknesa.  In  the 
plaque  the  epithelium  w&e  much  thickeni-d,  as  aUo  tbe  cutis  vera 
and  Bublying  fibrous  tiB8i)i.'< ;  at  times  the  epithelial  layer  was  uf 
uniform  thicknesti,  ut  others  it  nas  pccn  dipping  dnwn  to  the 
iDter|>Hpillary  spaces  and  sublyisg  fibrous  coat,  and  waa  aur- 
rouuded  by  a  imell  cell  growth  ;  to  all  these  changes  the  warty  «[>- 
pearauce  wax  du«.  All  tiiia  was  explained  by  over-activity  of  the 
rete  Malpigbii,  tbe  supply  of  cells  produced  being  greater  than 
tbe  demand  created  by  wear  and  tear  rpquirod. 

lie  bad  not  observed  the  coloMinl  papill«B  deserilW  by  Mr. 
Hulke.  northeBhrunken  pa{)illiedes>cribcd  by  Mr.  tUrlie  i:|arke, 
H  hich  latter  uight  be  explained  by  tbe  normal  papilite  having 
been  cut  obliquely  ;  still,  if  tbe  inti-rpapillury  depregsions  ara  fop 
long  clogged  with  excess  of  cpitbeiium,  then  tbe  papilla  would 
seem  tolw  Irsn  prominent.  The  thickening  of  the  Rubcutaoeous 
fibrous  tissue  wns  edpeclally  noticed  in  tbe  condensed  tibrous 
bunil  that  numuilly  may  be  aei-u  runiiiug  along  immudiat<.-ly  below 
tiie  baae  uf  tbe  [laitiJlHi. 

Tbe  muscular  fibre  of  the  tongue  had  nut  been  found  diwoaed. 

in  order  of  sequence  it  was  diHicult  to  state  which  ought  tn  bt> 
placed  first,  the  epithelial  growth  or  tbe  excess  of  snbcutaoeous 
tibrous  tiHue.  but  probably  the  former. 

The  iucurubibly  of  the  disease  mi^ht  be  owins  to  its  I 
generally   seen    when  almost  in  tbe  wtndition   of  epitln 
With  regard  to  tbia  latter  afiertion  it  was  bard  t«i  trace  i 
•Topically  its  exact  relation  to  ichthyonis,  tbe  general  1 
uon  ol  the  iubjaeent  fihruus  ti«iui!  of  nu  lehthyotic  patch  with 
indiBiuvnt  celU  ludicatinij  tU  presence  ;  in  fa<-t,  this  ct>nditio& 
was  generally  (.-liaracteristtc  of  epithelioma  in  this  situation,  it  bciog 

eomparntirely  rare  to  see  the  vo-cnlled  bird's  ursts  ot  eiiithel' 

"  '    '  ■      "       lithclioma  the  greatest  dilQouIn 


iU  bd^l 

atb«lia^H 

ice   nddl^H 
>1  inBia^^ 

VI  toll  inlti  ' 


£v*n  before  tbe  onset  of  c 


I'ltb  thtt 


curing  it  ** 


Irtiating  ftn  ictithyotic  patcb  « 

from    Ibe  altered  bobit  lliut  the  celln  muxt  li 

long  time,  which  would  have  to  be  couuIitj. 

atnts  of  things  coold  be  resuiutxl.      lu 

twsuoB  were  only  in  eieoss,  but  in  cpitb-  ii 

ttie  uue,  but  tbv  cpitheJinl  crIU  inKUmtcii    i 

and  from  tbeir  very  rapidity  ufgrowtb  ai-qnl 

''iadtll'erent"  cvlla.     Jl  second  condition   rttuilenog  tfas  c 
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thyoala  doubtful,  &nd  at  the  present  time  impoesible,  noa  th« 
reue  of  fibrous  tissue-  At  first  eic^ssive  epithelial  growth 
I  found  ;  this  monat  increased  biooii  supply,  and  this  ia  turn 
d  deselupment  of  tissue  supplied  by  the  blood ;  hence  tho 
^couditiou  reacted  on  the  other. 

ffhe  President  diBcuased  tbe  paper  geoerally,  criticisiag  the 
B  of  tbe  term  IcIithyoHia  ;  he  tliougbt  that  of  Tj'losis  better, 
i  had  Dot  had  tbe  opportunity  of  obserring  a  case  pass  on  to 
nhelioma,  and  quoted  eae  where  there  was  no  hietory  of 
hi  lis. 

,  Fairlie  Clarke  remarked  he  had,  iu  adopting  the  term 
peis  linguK,  only  reproduL-ed  the  original  uame,  and  that 
9  were  strong  arguments  clinically  against  that  of  Ichthyosis. 

■  bod  found  microscopically  ■  tbinniag  and  wasting  of  tbe 
Ull»,  for  nut  ouly  is  there  Increase  uf  ci^ll  structure  towards 
E  surtaoe,  but  it  even  di[)a  dowu  and  spreads  laterally,  between 
I  pspitin  theiuHelves ;  this  especially  appearing  as  it  approaches 

■  condition  oC  epithelioma.  Sooner  or  later  an  "  icbthjtotic  " 
Jlguu  became  epithelioniatoua,  but  there  is  a  condition  where 
lite  patches  ("  white  fibrous  cicatrices  ")  are  seen  on  the  tongue, 
kcb,  though  incurable,  does  not  lead  to  epithelioma,  and  hence 
giiircs  carefully  distinguishing  from  tylosis  liuguee.     Bpithe- 

lupervenes  in  two  ways — either  by  extension  of  cell  growth 

I  the  surface,  which    growth  not  only  is  in  large  quantity 

f  praetrates  into  tissues  into  which  it  is  naturally  foreign  ;  or 

padly,  it  may  ccmnieuce  in  the  underlying  structure  us  the 

(ult  of  prolonged  irritation  from  the  ichthjotic  patch.     I'allia- 

K  tneasures    may  relieve  in  the  disease,  but  as  yet  we  are 

turant  of  any  cure  short  of  that  by  surgical  interference. 

'"  ,  Henry  Morris   discussed  the   conuection  of  cancer  and 

hhyosifl  liugum,  remarking  that  though,  in  his  opinion,  quite 

Uinet  diseawee,  yet  that  both  dcjiend  upon  modified  nutrition, 

b  beitig  the  production  of  eicessive  epithelium  in  the  case  of 

beer,  heterologous,  but  not  so  in  ichthyoBis.     He  had  observed, 

laat  once,  epithelioma  follow,  as  a  distioct  result  of  '    ' 

a  ichthyotic  patch  that  had  shed  its  scale,  tht 


4 


sowing  a 


ulcer.     Where  epithelioma  has  followed,  it 


4 


_i  not  spread  more  rapidly  than  if  it  bad  started  quite 
pdently,  even  though  tlte  ichthyosis  may  have  been  of  long 
''  ig.  He  believed  tiie  disease  to  be  like  ichtbyoeis  else- 
;  be  had  aeen  It  on  tbe  tongue  while  tbe  neck  around  was 
bil&rly  affected. 

T>r.  Allcben  asked  whether  the  secondary  conditions  described 
i  not  rather  ettensions  of  the  ichthyotic  growth,  and  not 
I  epithelioma,  iu  a  histological  sense,  alttjuugh  clinically 
ignant. 
*.  NMdham,  in  two  eases  operated  on  where  epithelioma  wa« 
■  jfpertrophy  of  the  papil'  '    "    ' 

Itia,  which  was  infittrated  with  hirge  granular  oelh 
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were  also  enlarged.     He  bad  traced  the  epithelJomatoiia  growtb 
to  the  origisal  ichthyotic  |ialch. 

Dr.  Gofldhart,  in  reply,  preferred  retainiog  the  term  icbth;o«w 
lingun  as  one  well  understood  now.  Had  but  once  aecD  the 
"  white  cicatricial  patch  "  described  by  Mr.  Fairlie  Clarke  i  he  did 
charact-er,  for  it  could  be  Rcrnj>ed  off,  and 
ing  to  aome  chemical  oliaoge  on  the 
not  the  rule  to  find  the  "  bird's  ncets" 
ma  of  the  tongue;  but  he  had  URoally 
Rltralion  of  sitiall  cellti  uuder  the  epithe* 
liuguK.  The  eeciind  cause  for  cancer 
following  this  di«eiwe,  given  by  Mr.  Fairlie  Clarke,  wsa  useful  in 
explaining  those  caoee  where  the  direct  eitendon  nf  the  diaeue 
from  the  original  pntch  could  nut  be  observed.  He  had  Dfrer 
verified  Mr.  Necdham's  observation  of  liypertrophled  |>apilla, 
though  he  had  heard  that  conditiou  described  before. 


Dot  think  it  cicatricial  ii 
suggested  its  being  ow 
mucous  surface.  It  was 
of  epithelium  iu  epitholio 
observed  an  abundant  i 
Uum,  ae   in   ichthyos 
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May  6tk,  1874. 

Suctorial  Organiofthe  Bloujty. — Dr.  Anthony  dn.'w  attention 
to  the  presence  of  certain  "chitinous  rings"  or  "arehea  "  con- 
tained in  a  zigzag  slit  or  furrow  which  pansea  down  each  of 
the  pseud o-troeheffi,  or  ijuasi-tubee  of  the  tongue.  These  rings 
keep  the  alit  or  furrow  open,  and  were  supposed  lu  be  cuucemed 
in  suction. 

Silica  Film*  artificially  produced. — In  b  Former  communtcatinn 
Ur.  H.  J.  8la('k  bad  described  »  variety  of  bended  patterns 
that  Could  he  obtained  by  making  tli<^  artiticia!  diatuitia  of  Max 
Schultxe.  Silicic  fluoride  gas  is  allowed  to  come  iu  coninut 
in  it*  nascent  t<tate  with  cotton  filaiiieuta  moistened  with 
water  ;  the  result  is  a  depo»ition  of  iiilica  in  the  f>liap«  of 
invgular  vesicles,  tite  walla  of  which  exhibit  hcuird  strueturvs 
in  definite  patt«tras.  If  the  gas  is  passed  simply  into  water, 
the  silica  is  deposited  in  amorphous  pnrtirles,  but  by  uaing 
a  mixture  of  Elyccriue  and  water  very  delicate  films  are  ob- 
tained which  atiuw  a  very  complicated  beaded  otructura: 
bave  a  striking  though  illusory  resemblance  to  orcanic  cell-Ad 
and  even  to  bacteria  and  fiingi.     The  eiae  nf  the  Bpher*- 

On  ihs  M«  of  Slack  Shadote  Marking*  and  a  Blaek  I 
/litHntWor.— The  intensity  and  clcarneas  of  black  ithadoi 
with  tlie  microscope  was  rccommendtd  by  Dr.  Royslnn  Pig 
t«*tof  th«)oxo«lten«oof  the  iuBtrumcnt  Home  nbsorviUiotial 
an  tbe  •phitniles  of  silica  obtained  by  Mr.  tilack'a  procod 
tltfaeribed!,  dud  referenee  wm  inadc  to  the  black  shadow  illuq 
c»Dstnicied  by  the  auUinr  in  M>6U 


ICKDKCOPICAl    « 


June  3rd. 
e  Mcretnry  drow  nttentiou  to  a  slide  exhibited  by  Mr.  Baker, 
i  received  t'roni  Uerr  Moller,  and  a  very  remarkable  apotrimen 
^_  jifl  skill.  In  BBqunre  with  sides  only  -f\f  of  an  inch  were  eighty 
'cfiftar  circular  spaces  in  a  dark  framework  of  photography,  and  in 
each  epaco  a  fiae  specimen  of  a  diatom  with  ite  name  plainly 


B  could  be  well  seen  u 

It  was  stated  that  Herr 

8  well  as  those  witheij^hty 

ailar  dliiiesof  Eehinoidea, 

I  Ihe  Human    Skin.— 


photographed  below  it.     The  w 
s  li  in.  iibiectire,  and  the  names  read. 
Muiler  had  prepared  slides  with  100  a 
upeci mens,  and  was  about  lo  iotroducea 

J'otilion  of  Mb  Touch  Corptuelm 

Charles  Stewsrt's  attention  had  been  drawn  to  the  subjei 
by  a  paper  written  by  Dr.  Thin,  and  though  he  agreed  generiilly 
with  that  writer  as  to  their  structure,  he  eonld  not  altogether  agree 
M  to  their  position.  The  results  of  his  numerous  observatious 
showed  that  they  were  invariably  situated  in  those  pnpillffi  which 
were  nearest  to  the  farrows  of  the  skin,  and  never  in  thoiie 
nearest  to  the  sudoriferous  ducta. 

October  7th. 
Supflementary  remarki  on  the  Appendieuiaria. — Tlio  remarks 
referred    to    a    species    of    the    genus    Oikopleura,    to    which, 
though    it    appesrs  to  be  new,    Mr.    Alfred   Saunders    has   re- 
frained from  giving  a  specific   name.     The    author   adopts    the 
nomenclature  with  regard  to  the  position  of  the  body  originally 
ed  by  Professor  Huxley,  in  preference  to  that  of  Dr.  Fol  and 
t  Vogt  of  Geneva.     The  author  describes  successively  the  in- 
nunent,  digestive  system,  nervous  system,  and  heart,  referring 
l^ttis  observatioiiB  ot  Dr.  i'ol.     With  reference  to  the  heart  he 
')  it  to  be  composed  of  several  longitudinal  fibres  attached 
ritirly  along  a  transverse  fibre,  these  fibres  being  apparently 
i  united  together  by  a  menibraae.     At  al!  events,  the  wall 
ittbs  stomach  is  deltcieut,  neither  is  there  a  cell  present  at 
BT  end.     Mr.  Bay  Lankeater's  opinion,  therefore,  that  the 
t  is  u  mere  churuiug  organ,  is  so  far  confirmed. 
2f«K  diatom*  from  JPanama. — Mr,  F.  Kittou  characterised  the 

WgeaaiPfrrya  (Kitton)  aa  follows:    "Free,  elongated,  frus- 

tales    compressed,    sometimes    slightly    constricted,    eitremities 

rounded,  atriie  tninsverse,  inouilitorm,  mariue."     Tliis  genus  is 

diitinguiahed    from    ^iCztrliia,    which   is   its    nearest    ally,   by 

I  atwence 


I 
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Dublin  Micbobcofio&i,  Club. 
25th  June.  1874. 

Xavieula  gemmata,  f&r.  lineriata,  Granaii=NacieuUi$pira^t^ 
O'Meara,  exhibited.— &<iY.  E.  O'Meara  eihibited  Mme  i|i«;inieii« 
a(  NacicMla  gemmata,  var,  biteriata,  Grunow,  mouuled  by  our  cor- 
responding member,  P.  Katoii,  Esq.,  of  Morwicli.  Mr.  O'Meani 
considered  the  form  identical  with  JVavtoula  tpiralif  eihiblled  bj 
him  at  the  meeting  of  tbe  Club  in  Auguat,  1871,  and  so  uamed  by  him. 
At  this  time  he  had  not  tieen  Qrunow's  work,  *  Reise  derNo«tu«,' 
published  1&68,  and  in  which  thia  form  is  described  ;  if,  indeed,  the 
tigufes  lefl  anv  doubt  on  his  mind  as  to  its  identity,  the  inHpvotiou 
of  the  example  kindly  supplied  by  Mr.  Kitten  had  completely 
removed  it. 

Section  af  Spine  of  Diadfina  letotam, — Mr.  MaekinUieli  showed 
a  section  of  the  spine  of  Diadema  telo»um.  These  spines  are  long, 
hollow,  and  strongly  sorrati-d ;  in  section  the  central  cavity  is  seen  to 
be  surrounded  by  a  thin,  dark-coloured  ring,  from  which  a  ■rries  of 
slight  solid  piecee  nre  given  olf,  which,  at  first  narrowing,  alWr. 
warda  expand  into  long  iBosceles-triangle-nhaped  aegnients,  jmIo 
yellow  in  colour,  and  about  equal  in  length  to  the  diameter  of  iho 
central  space.  The  bases  oF  these  triungles  are  rounded,  and  form 
the  longitudinnl  ribs,  which  project  from  the  sutfaoe  of  the  sptnes, 
Mid  irregular  bands  of  solid  material  pass  from  one  ray  to  the  other, 
•ometimea  exhibiting  foramina. 

Maman  Iluir  preeenting  a  remarJcable  allifrnale  tromverte  dark 
and  inhite  Mottling. — Dr.  FruBer  cihibited  a  quantity  offumalu  hair 
of  considerable  length  (upwards  of  thirteen  inches),  which  was  lat«ly 
sent  to  a  hairdresser  ia  this  city  for  nianuhoturing  purposes,  and 
found  useless;  it  was  renorted  to  be  "Italian  hair."  Every  eepa* 
rate  hair  was  lini^ly  maracd  with  alternate  while  and  dark  bra 
wlouriog.  so  that,  altliough  the  sntiro  ntnss,  ut  a  short  dUt« 
was  of  a  dark  brown  or  brownish -black  coluur,  a  closer  iiii_ 
■bowed  that  it  (iresented  the  rumarkahle  transvurso  mottling  i 
Bt^ribsd.  The  whit«  iiiturspnoea  were  very  small,  but  occurnidwl 
Strange  uniformity  along  the  entire  length  of  the  buir  from  end.'] 
end.     As  the  mass  had  been  cut  off,  it  presented  no  roola,  but  \ 

linear  marLing»  exbjnded  up  to  the  point  of  removal.     On  meMi 

ing  some  of  the  ooloured  parts  it  was  atcertained  that  a  >>|>aea  of  i" 
covered  five  separate  tints  of  hair— three  white  and  two  dark 
coloured,  The  tinln  shaded  into  eaeh  other  if  exunitned  closely,  but 
the  change  of  hue,  eiamiued  at  a  slight  distaace,  appeared  abni 
and  i;ompleto.  The  hair  was  motlerately  ooarne.  but  otherw)M'|| 
good  (piality  ;  all  iL«  pbyniual  and  imcro«>oopic  character)  were  tl 
of  unlitiary  human  luir.  Ul  course,  no  history  uiiuld  b«  pra 
of  the  vpovitDHii,  wliioh,  so  far  u  Dr.  Fnur'a  informatioo  ettc 
wan  uniquii,  approiimatjiig  cIcMely  to  the  hair  of  aoiiM 
Duloration. 
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I  taltniuial  Olttnijg  0/ifouse.— Mr.  B.  Wills  RlcharJaon  exhibited 

\  doublf  stained  piccu  of  the  iiite^tine  of  a  mouse,  and  nbserved 

Mt  in  raoeritly  making  some  nitrate  ol*  silver  aud  carmine  staining* 

r  both  the  (so-called)  endothelium  aod  epithelium  to  be  found  in 

e  abdoimnnl  cavity  of  that  animal,  Bome  ofwhieli  atainingslie  had 

Kught  Iwrore  tliu  Cluh  at  its  last  meeiing,  he  found  that  its  in* 

itine,  wheu  HuooeMfuU)'  stained  and  laid  open  longitudinally  and 

refuliy   pencilled   oat   with  a   gable   brush,  afforded  aome   »ery 

struotive  s|<ecimei)B  illustrative  of  its  glandular  supjily.      In  the 

men  now  shown  the  walls  of  the  alveoli  for  the  little  intestinal 

is,  whiub  walU  were  chiefly  formed  of  connective  tissue,  were 

ed  blightly  brown  by  nitrate  of  silver,  the  glands  themselve* 

I  well   coloured   by  the  carmine  fluid.     Here  and  there  in  the 

pecimen  a  gland  had  been  pencilled  out  of  its  alveolus,  which,  of 

mpty.     Since  be  had  mounted  the  specimen  under 

hibitioD  he  had  succeeded  va  separating  the  muscular  wall  from 

)  mucous  membrane   of  the  remainder  of  the  staintid  piece  of 

)  intesline.     This  wall  is  composed  of  two  distinct  membranoua 

%  of  organic  muscle,  the  Gbres  of  one  layer  running  in  a  oircuUr,, 

d  of  the  other  in  a  longitudinal,  direction.      It  might  be  of  soniS' 

if  he  mentioned  that  nitrate  of  silver  staining  i»  liable  to  bs 

iliteratcd  by  the  ammonia  of  the  ordinsrv  carmine  stain,  and,  there- 

!,  it  would  be  advisable,  in  staining  tissues  with  nitrate  of  nilver 

I,  to  substitute  potash  for  the  ammonia  of  the 

mine  fluid.     Ue  had  tried  the  potai>h,  and  found  that  it  answered 

!  purjxMu  admirably.     The  potash,  he  reminded  the  Glub,  had 

tendency    to  BoFt^n   many    structures,  and,   therefore,   delicatu 

bjects  should  not  lie  left  too  loii)^  in  thin  potash-carmine  fluid, 

I  softening   property,  however,   had   its  advantages,  for 
rubably,  to  it,  he  was  etmbled  to  peel  tlie  muscular  off  the 
t  with  the  assistance  of  a  sahle  |>aint  brush. 
(  Spiraygra  with  an  OtcHlatoria  tntide  its  Joinli.  pretenlii 
rioiM  appearance. — Dr.  John  Barker  brought  for  eihibition 
i  (unconjugated)  Spirogyra-furm,  having  within  several  of  its 
s  a  minute  Oneillatoria  in  considerable  ({UBntity,  often  densely 
Lnd  always  forming  a  spiral  coil,  the  turns  more  closely 
;   towards   the   ends  of   the    joints.     No    visible    openings  wera 
roeptibit!  by  which  the  Oieiihtoria.  which  wae  the  same  ai  a  foi 
Munding  in  the  gathering,  could  have  entered,  but  such 
1T0  been  present, 
[  Abnormal      Head     of    Tri/oHwn    prateiue,     exhibited.' 

eenwood  Pirn,  Jan.,  drew  attention  to  an  abnormal  clover  head 
btiam  pratento),  presenting  the  following  aberrant  charac- 
ics.  The  vexillum  was  green  and  leaf-like,  tli>'  e-slyx  was 
ital,  whilst  the  corolla  (veiilhun  excepted)  was  reduoTd  m  mere 
Wl  within  was  a  whorl  of  small,  but  [lerfect  flowers,  elevated 
.  slight  prolongation  of  the  axis,  Thi;  original  Bower  u]i|<eured 
p  have  no  pistil,  and  as  the  secondary  flowers  were  nine  in  numl)er, 
Hey  appe«rvd  to  reptaee  the  stainens ;  the  tenth  stamen  appeared 
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iEdogonittM  cxoi«wm,  Wittriick  et  Lundell.  newtO  Sritaitt. — Mr. 
Archer  vxhibi  ted  (from  Connemara),  new  to  Britain,  furtile  ci  am  pies 
of  Cfiv/Ojfonium  txcuum,  Wittrock  at  Luadell,  a  very  minute  Bjiecies, 
but  one  HO  distinctly  marked  there  could  be  no  doubt  lu  tu  ita 
identity.  He  uhowed  Wittrock'c  graiiliic  Hgure,  alon^  witli  his 
ezoelleut  deseriptimi,  distinbtiy  tiiin);  the  B|)eoieti.  ll  may  be 
pojsibly  more  oommon  that  might  be  &  priori  supposed  frout  but  a 
■ingle  Swedish,  afterwards  a  single  Austrian,  and  now  a  single  Iriiih 
looality  beiuf;  recorded,  but,  of  course,  if  met  with  in  the  sterils 
conditiim  ouly,  thu  identity  oould  not  be  oertaiii,  luid  it 
almoet  iuevitably,  be  overlooked. 


criM       I 
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23rd  July.  18T4, 

Ctmtlitutntt  of  Lmnaler  Oramle. — Professor  Hull  exhibited 
seutioiis  of  LeiuHter  granite  froai  Kiliitioy,  shuwiug,  when  viewed 
uuder  polarized  light,  that  two  felapars  are  preoc-iit,  a  monadiiiic 
»»d  a  trieliuie,  besides  the  <]uartE  aud  mieji.  Judging  frum  th« 
auolysis  of  the  grauite  made  by  Prufessora  Haughtoo  nnii  Uai- 
braith,  which  in  nil  easeti  showed  tliu  preeenee  of  soda,  iMr.  Hull 
cooduded  that  the  trielinio  telapar  muet  be  albite.  Thia  mineral 
had  only  onee  been  previously  deU-ctvd.  vie,  b_v  Or.  Wv«tro|ip  in 

epecimeu  at  Kiuestowu,  but,  judging  by  the  slii'ed  speciiiieua 


Tul  localities,  Mr.  Hull  concluded  that  albile  waa  a 

1  smaU  proportion  ttud  was  ma  eiaentiol 


preeent  in  the  granite 
coDatitucnt  of  it. 

.ytifieuia  Heufleri,  Orunow,  y.  kuntjariea  and  X,  Jitlra, 
NitMch,  crAtii/erf.— Eev.  E.  O'Meam  exhibited  examples  of  the 
foregoing.  The  lost,  as  Donkin  properly  obserreB.  «trou^ly 
resembles  X.  cutpiJtita,  but  is  distinguished  frum  it  by  the  cha- 
raet«r  of  the  striie,  which  are  oblitjuu  iu  the  former,  whilst  in  thr 
latter  they  are  parallel.  All  tlivao  forms  were  fouud  iu  a  gnthor- 
iug  made  bv  Itei-.  M.  H.  Close  nl  Lough  Oill.  Co, 

HuMalar  Wall  of  Intentine  of. Mourn.— Mr.  B.  Wills  Bi'cbai 
exhibited  a  slide  eontaiiiing  a  preparation  in  glynrrine  of 
muscular  wall  of  the  iutestine  of  the  mouse.  A  porlioa 
tho  int4.-stine  wag  immersed  for  several  days  iu  Bealc's  carmioft 
fluid  and  glyceritie;  potash,  however,  having  been  substiluted 
for  the  animonia.  With  a  mrHlrrate-sised  sable  brush  he  tcan 
then  able  to  pencil  the  nimiculur  witll  iitT  llie  oiucoue  Hall, 
the  bowel.  Pieces  of  both  walls  were  theu  muuuted  uit  permi 
preparations.  A  mounting  nf  the  uiueiius  wnll  hu  luid  oxhil 
at  a  previous  meeting  of  ttie  Club.  As  poUxh  bad  a  leudi 
•afton  many  atruetures,  tliciy  must  nut  do  allnncd  to  remi 
lung  in  it  lt»t  they  should  be  ipiiiled.  Mr.  Harry  Onpursnl 
tut«d  the  potash  for  him  (Mr.  BicUanlnoo),  a»  it  Iim  littli  " 
tpudenry  to  de*troy  nitmte  of  sther  etain. 

Actinophryi  difU»ta,    Hiijivdia    (P),   exkikUfd. — Mr. 
bowed  *om«  trxamplea  uf  thn  rbitiipftdous  form,  most  probaMy 
Aetim^piiyt  dtytlala,  Uujanlm,    b«itb   is  Iba  natunal  ooodittUD 
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1  Btniiied  b;  Beale'H  cariulce  solution,  and  drevr  attention  to 

'   lid   that  no  nuclear   structure   seemed  to  be  manifested. 

t,  which,  iniiefd,  he  thought  could  hardly  be  regnrded 

■itli  the  well-Diarked  Aclinophrys  moI,  lie  had  Ecvenil  times  bo 

t«d,  oud  aJwa_v»  with  the  name  negatife  result.     It  is  a  very 

at  the  same  time  a  hangry  turru. 

17/A  Septemhtr.  1874, 

I  JVnmiNi/rra/rDM  F!int-»oilule.-,-Bfiv.  E.  O'Menra  aubmitteill 

I   inepei-tioD  a  slide  containing  a  great  nhimdonce  of  voriouB  J 

tenea  i>f   Fomminifcra  found  in  the  central  cavity  of  e 

>dule  from  tin-  chalk   rocka  in  the  vicinity  of  BelliiBt.     Hi 

fedebtcd   to  the  kiudnese  of  Mr.  Wright,   of  IJelfaat,    for   the  I 

^t4.Tial,  which  looked  like  disimegrated  chalk,  appearing  likely  J 

b  contain  Diatomnceoiis  forms,  but  none  were  fonud.  1 

^JSasSon  etutsdente  (two  specimens),  prepared  by  Dr.  Cnrpenter  I 

1  Bent  over  by  him  fur  the  Diibliii  University  MuHuum,  were  J 

bibit«d  by  rrufessor  Macalister.  "I 

Oonium  pteloraie  ia    vast   uuiiibers,    forming  a   very  pretty  I 

Jjjcct,  was  shown  hy  Mr.  Crowe,  I 

yPhglSaclinum  gultatum  was  shown  by   Mr.  Greenwood  Hm^  I 

tStntcture  of  Spiaet  of  Efhinomflra  lueantrr. — Mr.  Mackintosh  \ 
Kbibited  tranevenie  sectiona  of  spines  of  EchinomHra  lueunter 
pioh  appears  to  possess  spines  nf  two  liifiereut  I'onns.     The  I 
T9»ier  number  of  them  are  conicul  and  show  in   eeclion    the  I 
bicol  Echinonietrau  »trui;tur«,  i.e.  a  central  reticulation  frntu  I 
pich  proceed  mye,    expanding  at  interval  into   larger  areaa  I 
'tiipused   of  a  network    with    moderately  wide  mesbes,  joined  J 
'  transverite  bars  going  from  ray  to  ray ;  the  intervaie  oppo- 
';  to  the  coustricti'd  part  of  the  rays  ore  occupied  by  solid 
«  eibibiting  the  fatut  stride  so  common  to,  if  not  characteristic  I 
*   these  structures,      The   eipnnded   portions  of  the  ray» 
e  shorter  and  relatively  wider  ns  they  approach  the  ciroum- 
reocc,  and  form  globular  expansions  just  before  terminating  in  1 
o  or  three  brauchea  going  to  the  notches  which  form  the  longi- 
Jinal  grooves  of  the  spine.     The  other  form  of  spiue  is  club- 
{■ped,  ending  in  a  short  point,  and  differs  in  structure  from  the  1 
^leol  onw  in  that  the  rays  gradually  eipand  for  about  two   | 
pnJM  of  their  length,  then  contract  and  end  at  the  circumference, 
Diewhal  UB  in  the  other  spines,  short,  solid,  striated  pieces  being 
jftced  between  their  extremities.     Mr.  Mackintosh  had  sometimes 
md  the  same  structure  in  spiuee  which  were  more  cylindrical 
bn  club-shaiicd.  and  required  a  careful  inspection  to  distingui  ' 

0  ertjirnnlly  from  the  ordinary  conical  spiues,  and  this  cjj 
m  appears  to  ho  the  normal  one  iu  E.  obionga. 

ES(ritefitr«  of  "  Sakrd"  or   Indurated  Slatf.—VtofeMor   Hull   I 
nibited  a  thiu  transparent  section  of  "baked  "or  indurated   I 

1  f>om    the  Hilurian    beds    neor    Dundalk,      This   epecimea J 
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had  been  originally  ordinary  elsy-slate,  but  had  been  Imnl- 
ened  hj  contact  with  trap-rocks,  ao  as  to  resemble  "  Lydina 
■tone."  It  waa  aeen  under  tbe  qoarter-inch  objective  that  th" 
confitituents  now  consisted  of  minute  grains  nf  eilica  ccm^nled 
by  a  coIourlcHB  glaes  or  uncrjatalline  felspar,  which  contained 
biack  grains,  probably  of  magnetite  ;  these  black  grains  iiiipart«<i 
a  dark  shade  to  the stono.  Mr.  Hull  believed  that  the  argitlaceous 
components  of  the  slate  (the  ninmina,  ic,  and  lime)  had  been 
Bufliciently  heated  to  undergo  fuoton,  but  the  original  graina  of 
■ilica  remained  unaltered  and  were  now  bound  together  by  a 
glassy  cement,  which  sufGcieutly  accounted  for  tlie  anperior  hard- 
ofthe  "baked"  over  the  unaltered  slate. 

A  New  Bat-tich. — Mr.  R,  M.  Barrington  eihibited  a  Bpecimen 
of  a  bat-tick,  Lcodet  teolophilt,  a  new  spteciee  fnund  by  aim  on 
Scotophiluf  Leiileri  (takes  in  Co,  Armagh  in  some  abundance,  aa 
iutereeting  fact  in  itself). 

Chlorochylrium  Zemrne,  Cohn,  nea  to  Ireland. — Mr.  Archer 
showed  the  new  parasitic  alga  lately  described  bj  Professor  C"hn 
("Ueber  parnsitische  Algen,"  in  '  Beitriiae  jtur  Biolneie  der 
PflanEen,'  p.  87,  t.  ii ;  also  '  Quart.  Jouru.  Micr.  8ci.,"  Vc.I.  XII  I, 
N.  S.,  p.  3G6),  which  inhabits  the  fronds  of  Lemna  trintlca  and 
named  by  him  Cklorocht/tnum  Lemiue.  These  eiamplea  were 
found  lately  in  some  pools  at  Ranghlan,  close  to  Lough  Xeagh, 
near  Lurgan.  This  wan  the  first  record  (Mr.  Archer  thougnt) 
Bubaeauent  to  Cohn's  of  the  occurrence  of  this  remarkable  and, 
in  its  bearing,  highly  interesting  little  algai  it  is  probably,  how- 
ever, not  uncommon,  though  Mr.  Archer  bad  looked  for  it  since 
the  publication  of  Professor  Cohn's  memoir,  but  without  koccms 
until  the  presentoccusioa.  Prof.  Cohn's  examples  were  met  With 
by  him  iu  aome  examples  of  the  Lcmna  kept  in  a  room  over 
winter,  and  upon  examining  them  in  the  month  of  May.  Thoae 
DOW  shown  were  met  wilh  in  the  open  field  and  in  the  month  of 
August. 


\bth  October,  1874, 
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Example*  df  Irregular  SffttU  Hwamini/era  Sfrueltire  exki 
^ProfcHBor  Macalistvr,  M,I>.,  eihibited  several  sections  of 
remarkable  irregular  seasile  rotalinn  genus  Polutrema  from  the 
shell  of  Tri4-ma,  and  othen  from  the  tube  of  Okatyplerui.  The 
sections,  both  vertical  atidlungi tudinal. exhibited  the  loraminiferoiia 
nature  of  this  form,  which  had  been  deoeribed  by  Lamarvk  as  a 
JUiltepvra.  One  of  tliem  also  exhibited  a  tubular  iutercaniHml 
canal,  like  the  stolon  canuls  nf  OrbitoUtft,  with  a  seeuon  of  which 
it  waa  eontraatwl. 

Sonte  Diatom* /rem  Aniarelie  Sea  exMbilird. — R*i*,  B.  0' 
brought  under  notice  some  slidea  mounted  by  Mr.  Carto 
material  collected  in  the  Antarotic  cin-le.    Tliuuich  not 

for  ihe   purpose  of  finding    Diatomaceous  farms,  alill   i ._ 

■peciea  of  great  intcrvat  wvro  ftniod,  M>m«  ^ocuui'iia  uf  CW- 


riyolu   amonfi^at  the  number.     He  called  att 

rerr  pretty  discoid  I'onn,  which  occurred  in  tolerable  abundaDce, 

ina  which  Wft«  new  ta  hi:n.      Tiie  alideii  beiug  mouDted  and 

Id  Hoe  them  only  in  one  aspect,  and,  without  being 

e  them  wore  luHj.  could  not  decide  as  to  their 

■  Sintelure    of    Spines    of    Centratlrphanut     longitpinus.  —  Mr. 

■  Kactiiutosh  presented  Irnneverse  sections  of  the  spinen  of  Oen- 
\tTO»ttphan»*  loni/i»pinu>,  which  elion-ed  the  usual  dimorphiu 
ftBtructiire  nlready  described  in  connection  with  C.  Hod^erisii,  irom 
I  which  the  present  specimens  difl'ered  to  a  distinctly  appreciable 
I  degree,  whilut  presenting  manifestly  a  generic  similarity.  It  ap- 
1  petu«d  not  unlikely  that  the  species  under  uons [deration  would 

■  Yield  Bpioes  intermediate  in  structure  between  the  conical  and 
I  fiisiform  condition,  and  he  drew  the  attention  of  the  Club  to  the 
I  remarkable  effect  of  injury  to  a  conical  spine  wbich  had  the 
I  result  of  producLug  a  reticular  structure,  only  differing  from  that 
I  in  the  fusiform  spine  by  its  greater  irregulanty. 

I      StTveture  of  Tail   of  Batktng  Shark.— Jir.    Steele  eihibited 

I  a  section  of  u  portion  uf  the  inferior   lobe   of  the  tail  of  the 

1  "bBskingitlittrk,"     The  substance  of  this  portiou  of  the  tnil  is 

I  trsTemed  by  a  last   numbtr  of  closelj-eet  parallel    "briatiea," 

I  Each    of    thei>e    is   nboiit    6^8"    lou);,    about   a    mil ii metre   in 

1  thickness,    and   when    freshly    remaved    from    the    surrounding 

tit«ue    in    brillinntly    truospnreiit.      To    obtain    a    satisfactory 

transverse  Bvction  a  portion  of  the  tail  must  be  allowed  to  dry, 

when  it  may  be  cut  by  the  ordinary  slicing  instrument.      When 

moistened  with  water  the  section  may  be  eiiamined  with  a  low 

power.     Each  bristle  thua  appears  to  have  ik  central  canal,  sur- 

mded  by  concentric  layers  like  hair  or  uu  onicle  in  bone.     If 

1  nection  be  steeped  in  ulcuhol,  so  as  lo  remove  the  water,  it 

I   may  be  at  once  mounted  in  balsam.     It  forms  a  pretty  polarising 

object. 

Conjugated  State  of  Pinnularia  hemip/.era.- — Dr.  J.  Barki 

libited    the   cunjugHled    state    of  Pinnularia   hemiptrra   at   tl 

ita-ie  whrn  the  two  "sporangial   frustules  "    were  just  formed, 

and,  as  in  usual,  of  twice  the  linear  dimensions  of  the  parents, 

wall    being   trunsveraely    corrugated,   as   occurs    in   Navi- 

I  eala  teriant,  Stauronnie  phrnicenteron,  and  others,  which,  when 

I  thrown  off,  tlie  young  Irustules  would  assume  the  cbaracteristic 

I  form  of  ilie  species;  as  reminded  by  Mr.  O'Meara.  Dr.  Pfitier 

L  records  this  species  being  seco  in  conjugiition  by  Schumann  in 

I  1870 1   still   a  sight  of  almost  any  diatom  in   conjugation  is  a 

I  nnty. 

'  Secfiim  of  CirrhonrJ  Liver  wAiiiVcrf.— Mr  B.  Wills  Richard- 
too  exhibited  nomc  stained  sections  taken  from  an  eitremely 
1  liver  of  ft  man  who  died  in  the  Adelaide  Hospital.  In 
specimens  eihibited  the  bands  of  lymph  were  almost  ihe  only 
ts  stained  by  the  carmine  fluid,  so  that  they  rontrasted  re- 
Imarkably  with  tbe  compressed  and  atrophied  glaadultiT  «,trucW'c<& 
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whicb  occupied  the  apaees  mapped  out  by  tlietu.     The  initn 
aa  ingrdinate  wbisky  driuker. 

Enoi/»ted  Condition  of  Uvella. — Hoferring  to  thi 
tions  made  itt  tbe  Club  tueetiug,  FubruAry,  1871  ('  Qi._ 
Journ.  Micr.  Sci.,'  Viil.  XI,  K.  8.,  p.  316).  ae  to  tbe  poesil 
relationship  of  Synura,  Syncrt/pta,  and  XTvflla  (Ehr.),  wifl 
the  marine  form  Maffotphmn,  funning  the  type  of  Hiickel' 
Catalacta  (' Biologiauhe  Studien,'  p.  139),  Mr,  Aruhor  dow  piv 
seated  etaraples  of  the  comiiioD  I7i'f//a  in  an  euevBted  condition, 
quite  parallel  to  the  sanie  state  of  Synura  aoil  SyncrypU . 
coujeuturall;  also  o(_ Maffosphara  itself.  Here  the  little  eucyi 
constituent  "  moDads  "  formed  a  proup,  each  now  quite  global 
rotber  thick- walled,  the  iM>nteutB  bluish,  vrrj  refractive,  and  ei 
invested  by  a  special  outer  covering  (stauiiiug  slightly  away  fnim 
the  wall),  this  quite  hyaline  but  rather  coarsely  grauulatu.  No 
"  ammboid "  phase  bad  yet  been  noticed,  A  nearly  similar 
encysted  state  occurs  in  Dinobryon  »ertularia  (specinions  were 
shown)  and  there  is  no  doubt  a  uertaiii  "  affinity."  In  the  rorms 
BynoTypta  and  Uvrlla  (are  ihey  truly  yenarieally  distinct  ?)  the 
mouatu  radiate  from  a  t^mmon  centre  ;  in  Si/nura  they  tenninatw 
the  ultimat«  branches  of  a  dichotomouely  arborescent  itructar«, 
starting  from  a  common  connecting  piece  (like  tvro  treee  growing 
in  opposite  directions,  with  a  common  trunk,  but  nn  mots)  i  thus 
as  regards  the  dendroid  stipites  there  U  a  eertaiu  amount  of 
bilaterulity  souietimes  even  expressed  by  a  grenler  or  less  indica- 
tioa  uf  a  Ggure-of'8  shape  of  tbe  outer  circunif*trence  of  the 
colony.  But  iu  Dinobiyon  tertularia  the  aicnods  exlkibil  a 
dit.hotomously  branched  "  polypidom"  starting  Iruaiatjngio  bii>al 
point;  however,  in  the  ''quill-liko"  Vinolrryon  iiottivd  br  Mr. 
Archer befure  the  Club,  April  IGth.  1808,  the  tubular  "  urceoli 
this  structure  radiate  with  a  "  fan-like ''  sub-bemi spherical  out^ 
from  a  common  centre,  Thun  though  the  present  be  but  au 
isolated  little  note,  it  might  have  possibly  some  bearing  on 
question  of  the  true  nature  uF  these  organisms. 

Prolhalla*  ((f  Fi>m,  milk  Se.itiar\form  Duel*,  sxhihUtd, — 1 
Archer  exhibited  a  preparation  frooi  Mr,  James  Abbott, 
municatcd  by  I'mfesnor  Thiaelton  Dyer,  of  a  pmthsllus 
unknown  fern,  showing  scalarilbrm  ductx,  ss  tirxt  drawn  attention 
to  by  Dr.  Farlow.  Tbe  ducts  were  very  readily  seen,  in  ont 
4-xampIe  forming  an  elongated  bundle,  and  in  another  in  th« 
condition  uf  but  as  yet  ordinarily  formed  cells  with  the  cculari- 

'    furm  deposit.     No  rudioiont*  wore  evidtuit  in  this  spccimou  of 
'     iirimordial  anexuallf  pruduned  Inaflvt  or  rootlet,  as  di-ncribMl 
lir.  Farlow,  the  position  which  such  occupies,  ti 

,   u!'  tbe  pruthalluB,  being  quite  uinpty. 
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On  Cblahtdomvxa  labyrinthdloidbs,  nov.  gen.  et 
sp,,  u  New  Freshwatbr  Sabcodic  Organism.  By  Wm. 
Akchkr,  M.R.I.A.      (With  Plates  VI  and  VIl.) 

SoHS  ehort  time  after  the  appeuraDce  of  Cienkoweki's 
mcmotr  on  a  new  type  of  Sarcodic  organisms  met  with  by  him 
iu  the  sea  (al  Odessa),  which  he  named  Labyrinthulete,  T 
was  not  a  little  surprised  and  interested  on  meeting  with  a 
(onn  from  the  freshwater  so  wonderfully  resembling  those 
described  by  him,  as,  notwithstanding  one  circumstance, 
hereafter  to  be  adverted  to,  even  still  to  render  it  a  matter  of 
considerable  question  whether  it  may  not  truly  belong  to  that 
group,  even  though  it  should  not  be  congeneric  with  the 
typical  Labyrinthula  (Cienkowski),' 

I  regret  indeed  that,  after  repeated  efforts  to  learn  more  of 
its  development  or  history,  I  have  but  little  succeeded,  except 
so  far  as  knowing  that  it  is  an  endo-parasitic  growth,  at  least 
fur  n  portion  of  its  existence. 

II  will,  perhaps,  be  the  best  course  to  endeavour  first  to  give 
au  idea  of  this  curious  production  as  it  exists,  before  referring 
to  Cienkowski's  forms,  which  would,  indeed,  be  necessary  pre- 
vious to  comparing  or  contrasting  it  therewith,  or  with  any 
other  simple  organisms  evincing  any  similarity  in  minute 
specialities. 

The  component  elements  of  the  present  form,  broadly  taken, 
are  primarily  divisible  into  two — the  inner  soft  sarcodic  body- 
subttaiice,  or  the  contenis,  and  the  outer  rigid  cyst,  or  enve- 
lope, which  nearly  constantly  surrounds  the  former. 

liat  neither  of  these  are  quite  simple,  especially  the  former, 
which  presents  a  variety  of  constituents. 

To  advert  briefly  in  the  first  place  to  the  latter,  or  tJie 

outer  coat  or  envelope,  its  complexity  consists,  indeed,  only  in 

the  number  of  similar  layers  of  which  it  is  composed  and  its 

I  great  irregularity  of  outline.     It  is  often  very  thick,  according 
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to  the  number  of  laminte  of  which  it  is  made  ap,  but 
the  thinnest  or  such  as  possess  but  a  Bingie  lamina  would, 
the  whole,  be  called  "  thick  walled  "  as  compared  with  many 
vegetable  cells.  Thia  wall  is  hyaline,  and  when  viewed 
superficially  it  is  colourless  or  nearly  so,  but  when  viewed 
edgeways  or  at  the  margin  of  a  many- laminated  example, 
where  a  considerable  density  is  therefore  seeu  through,  it 
appears  of  a  pale  straw  colour  or  brassy  hue  and  extremely 
shiny  and  glossy.  Its  consistence  is  tough,  requiring  strong 
presBurc  on  the  covering-glass  to  burstit  (PI.  VII,  fig.  4).  As 
mentioned,the  outwardfigure  is  most  varied;  globose  or  broadly 
oval  might,  perhaps,  be  called  the  typical,  but  examples  lobed 
in  a  variety  of  ways  are  extremely  frequent.  Nearly  always, 
from  one,  two,  or  more  places,  are  given  off  neck-like  exten- 
sions of  greater  or  less  width,  terminating  in  a  lacerated 
manner  ;  these  are  produced,  as  it  were,  by  the  prolongations 
laterally  of  a  certain  number,  greater  or  less,  of  the  lamins; 
compoaing  the  wall,  and  then  as  if  abruptly  torn  off  {PI.  VI ; 
PI.  VII,  figs.  3,  4,  6.) 

Leaving  the  outer  envelope  for  the  present,  and  passing  to 
the  inner  soU  and  plastic  "  living"  portion,  this  is  not  a 
simple  or  homogeneous  plasma  or  s^rcode,  but  it  is  itself  com- 
posed of  several  seemingly   distinct  elements.     The  firstM^^H 
thebe  is  the  basic  substance  of  hyaline  characler,  ft>rtain|p  M^l 
common  connecting  medium  of  every  other  element  (^x*!^|^^| 
of  course,  the  outer  cyst  or  cnveloi>e  alluded  to]  wneo  ^^^| 
organism  is  in  what  may  be  called  its  state  of  repose,  a  stal* 
in  which  seemingly  by  far  the  greatest  portion  of  its  existeticc 
is  passed.     But  at  times  a  far  more  striking  and  remarkable 
phase   presents  itself   when  further  structural  element*  o^^^ 
the  "  living"  portion  or  contents  come  to  view,  to  whiflJul^H 
shall  ailvert  in  the  order  in  which  they  would  must  P^bil^^^f 
attract  attention  of  an  obscrvei  examining  an  example  i^^^| 
"  good  order"  of  this  production  for  the  first  time.  ^^^| 

Since  I  met  with  this  organism,  on  the  first  occaaon  fa^^^| 
■iogle  pool  in  the  Co.  Weiitmeath,  I  have  found  it  in  mtM^^H 

^.«ery  distant  sites  in  Connemara,  having  since  then  leantU^^ 

'^tect  its  presence  in  qtiantity  by  the  rt-ddlsh  colour  pre- 
1  to  the  eye  in  the  mue,  in  tiie  dormant  or  uocTSted 
Itlion,  so  abundant  does  it  eventually  liecome  in  pool* 
!  it  occurs.  Upon  the  enrlier  ocicasioue  uf  Mtking  it, 
indeed,  tho  ird  colour  wm  by  nu  means  so  promitunt  i 
chancteristic u  it  M'cmi.-d  tohaw  rendvicditsvlfanbMqiUBll 
bat  it  was  still  a  safficienriy  striking  feature. 

In  examples  (especially  as  more  lately  tukcn)  it  i 
this  rnldish  colour  wUdi  would  likewise  first  altroct  i 
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uiuler  thfl  microscope.  This  is  due  to  a  number  of  grauules 
of  roiying  luaguilude,  often  rather  large,  but  mostly  very 
miuate,  with  a  dark  outiiue  and  of  a  bright  red  colour 
(Pi.  VI ;  also  PI.  VII,  fig.  2,  to  the  right ;  %.  i).  These 
may  be  often  present  ia  some  examples  io  great  abundance, 
Bomedmes  io  others  more  sparse,  soinettmes  very  few,  oi 

'  may  be  in  some  specimens  all  but  absent. 

f  the  granular  or  solid  contents  besides  the  red  granules 
others  of  a  yellowish-green  colour  will  attract  attention. 
These  are  usually  more  minute  than  the  larger  of  the  red 
granules,  but  ordinarily  surpass  them  in  quantity,  the  red 
ones  only  rendering  themselves  more  conspicuous  at  first  and 
in  the  mass  tty  their  brighter  and  therefore  more  striking 
colour.     The  fewer  the  red  granules  the  more  abundant  the 

Sreen,  and  vice  vena.  These  green  granules  resemble  much 
le  cblorophylt-granutes  of  certain  algfe,  though  never  of  a 
gras>>green,  but  of  a  yellowish  hue.  I  suppose  it  must  be 
Tery  probable  that  the  red  granules  are  in  reality  produced  by 
change  of  colour  of  the  green  (PI.  VI ;  PI,  VII,  fig.  2,  to 
the  left;  fig.  4). 

But  in  the  formation  of  the  "  contents  "  yet  another  granu- 
conslitueiit  has  a  part.     Besides  the  above-mentioned  red 
yell  1) wish-green  granules,  minute  homogeneous  looking 
lUded  little  j^rauules  occur,  of  a  pale  bluisli  tint  (PI.  VI). 
When  wholly  encysted,  and  now  in  a  completely  dormant 
id  quieeoent  condition,  the  organism  appears  very  densely 
icd,  and  hence  the  larger  examples  are  quite  opaque. 
The  first  and  necond  year  of  my  noticing  this  organism  in  ■ 
imptes  from  the  Co.  Weatmeath  pool,  quite  firequently—  1 
iuce  then  from  that  site,  as  well  as  Oonnemara,  very  rarely 
lid  I  succeed  in  obtaining  a  view  of  the  comlition  now  to 
ilescrilted.     It  was  therefore  well  to  have  secured   the 
(compan)ing   drawing,  wlien  the  examples   were   readily 
iauod  in  suitable  order. 

Notwithstanding  the  acemiugly  tough  consistence  of  the 
wall,  or  envelojK,  in  manipulation,  the  contents  have  the 
power  to  burst  or  forc«  their  way  outwards  through  it,  and 
the  basic  plasma  pours  iti*elf  forth,  bearing  with  it  the  grana^ 
Ur  ootiteuts  as  ilescribed,  but  not  any  of  these  escape  or  h" 
wme  scallerctl,  for  they  arc  held  together  by  the  com 
ledium,  but,  on  the  contrary,  they  pass  onwards  with  it  a 

h  remurkable  sight  presents  itst'lf.     The  plusma,  thuff  1 

icome  extended  and  spread  out  over  a  spaoe  so  much  greatw  J 

when  it  occupied  the  cavity  of  the  envelope,  now  ehowf  I 

contained  granules  mutually  much  further  aport,  ren''~ 

the  hyaluoe   connecting   basic  nn^im"   io  itself  I 
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apparent.  This  does  not  seem  to  fonn  a  border,  or  any 
"  ectosarc"  region;  the  contained  granules  stand  close  up  to 
the  outer  contour,  learing  no  hyaline  margin.  In  exampl«B 
presenting  this  condition  in  a  well-expressed  manner  (PI. 
Vl),  I  think  I  see  yet  another  conatituent  of  the  basie 
substance,  different  from  the  common  hyaline  matrix — a  kind 
of  greenish,  plastic,  amorphous  substance,  as  it  were  compar- 
able to  "diffused"  chlorophjU,  seemiogly  distinct  from  and 
yet,  as  it  were,  combininf;  at  the  margins  (if  one  may  use  the 
word)  of  the  patches  of  it,  with  the  hyaline  matrix,  than 
which,  however,  this  substance  appears  to  be  of  a  less  fluent 
or  yielding  nature.  I  do  not  think  it  would  be  capable  of 
detection  unless  in  examples  so,  as  one  might  say,  "  on  the 
stretch."  Now,  a  beautiful  play  of  quite  globular  pulsating 
vacuoles  is  seen  to  take  place  in  the  basic  mass ;  these  vacuoles, 
though  very  numerous,  never  become  distended  very  large. 
It  is  very  interesting  to  watch  their  alternate  diastole 
systole,  now  here,  now  there,  distributed  all  over  the 
tended  mass ;  but,  to  see  this  properly,  attention  should 
confined  to  a  single  vacuole.  It  is  curious  to  observe  ft 
vacuole  originate  in  the  middle  of  a  layer  of  the  greenish 
substance  adverted  to — the  vacuole  expands  for  a  time  in  the 
usual  manner,  but  as  if  the  expansion  took  place  too  vigor* 
ouely  in  proportion  to  the  yielding  capacity  of  the  surround- 
ing substance,  the  latter  becomes  somewhat  suddenly,  as  it 
were,  cracked  or  split  at  opjiosite  sides  of  the  globular  vacuole, 
the  rift  extending  to  a  length,  perhaps,  as  great  as  the  diame- 
ler  of  the  vacuole ;  anon  the  contraction  abruptly  sets  in,  and 
the  divided  surrounding  substance  reunite*,  and  the  rift 
becomes  obliterated  (as  it  were  re-fused),  perhaps  not  to  return, 
even  stiould  the  vacuole  reappear  in  the  same  place  {PI.  VI. 
See  the  vacuole  in  centre  of  the  subtriangular  outlying  por- 
tion of  plasma  to  theleA). 

Bui,  as  we  wateh,  attention  will  soon  be  drawn  off  from 
the  vacuoles.  The  first  issuing  portion  of  contents,  upon 
being  some  time  advanced  into  the  surrounding  water,  forms, 
u  it  were,  a  primary  trunk,  which  soon  subdivides  into  a 
uumlter  of  branches  which  taper  off,  or  after  tapering  a  little 
may  again  become  expanded,  forming  a  "  peninsula  "  of  the 
extended  body-au balance ;  or  the  connecting  "  inlbmut"  may 
disappear, Ieavingan"i8land"formcdofilii--r-  '  -  '  — ,-c 
lying  apart.      Presently,  iKMuing  from  i   i  '],:■ 

"  trunk  "  and  principal  "  branches," 


icuolrt 


an.'  soon  noticed   r«mit:< 


far  and  wide  in  the  most  coniplex  manner,  i>J  Ji/ijonn,  Ayd 
fHi/s  cotourkM  Ihnwit  of  e^etraordMurg  lemtUjf.    "SbemM 
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Iremeljf  delicate  processes  are  flexible,  but  do  not  seem  spon- 
taneouflly  to  alter  much  in  position  as  first  developed,  or  at,' 
^*"^t  very  slowly,  but  only  to  grow  in  length  and  number., 
lit,  fiirtliei",  part  ^asTO  with  their  own  appearance,  occur  ati 
rious  distances  upon  them  minute  fusiform  bodies  of  a  pale 
[lish  tint,  their  longitudinal  axis  posed  in  the  direction  of 
!  length   of  the  filament.      At   first  glance    these    might 
mentArily  be  taken  for  so  many  fusiform  expansions  or 
orgemeiits  of  the  delicate  filament  itself,  ofiering  a  degree 
f  (bluish)  colour,  owing  merely  to  tlieir  greater  thickness, 
nt  a  closer  inspection  at  once  dispels  this  idea :  the  fuaiforrnt 
Uliei  are  teen  to  be  in  motion,  though  slow,  along  the  hair~ 
^e  filament  (PI.  VI,  passim), 
A  very  few  minutes'  cxaiAination  suiSces  to  prove  this.     I 
pret  I  have  not  a  note  of  their  rate  of  progression  ;  but  if 
tention  be  bestowed  on  any  few  spindles  (four,  five,  or  six),  at 
fcy  given  place  on  one  of  these  capillary  filaments,  their  rela- 
re  distances  will  be  noticed  to  have  considerably  altered  in. 
few  minutes.     The  little  spindle,  now  in  advance  of  several' 
3iers,  may  slacken  ita  pace  as  compared  with  those  behind. 
By  what  comes  to  the  same  thing,  the  hindcrmost  may  become 
^derated ;  the  natural  result  is  that  the  foremost  spindle  is 
rvrtaken ;  it  may  then  act  as  a  temporary  stop  or  barrier  to 
le  advance  of  those  behind,  and  the  little  group  may  come 
\  a  standstill.     They  may  then  remain  in  linear  sequence, 
C  become,  as  it  were,  huddled  together,  and  form  a  httle 
eiiister,  but  by.and-by  tbey  may  resume  .their  movement. 
But  in  such  a  case  of  a  spindle  now  in  advance  becoming 
checked,  what  is  more  singular  may  sometimes  happen — the 
hindcrmost  may  actually  creep  over  the  lazy  one  in  front, 
and)  this  accomplished,  then,  nothing  baulked,  quietly  pur- 
sue ite  way,  leaving  the  spiodle  previously  in  advance  of  it 
£ur  behind. 

I  It  is  natural  to  speak  of  these  minute  travelling  bodies  as 
'  idles,  for  that  is  their  usual  shape,  but  this  can  vary.     In 
I  curious  case  as  that  just  mentioned,  of  one  of  these 
I  passing  right  over  another  in  advance  of  it  sooner 
n  allow  it  to  remain  a  barrier  to  its  progress,  the  former 
J  assume  a  rounded  or  even  a  globose  figure  during  the 
uimplishment  of  the  act.      (Its  sluggish  motion,  and  its 
in  somewhat  slug-like  figiire,  as  it  slowly  passes  up  and 
r  its  preder.essor,  secmii^ly  at  a  standstill,  might  fanci- 
f  suggest  a  pair  of  sli^s,  unable  to  do  more  than  creep, 
;  an  effort  lo  accomplish  between  them  but  at  best  a 
ly   game   of  "leap-frog"!)       Hut    when    the    lilth 
;  body  has  passed  over  the  other  the  fusiform  figui 


^ 
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18  resumed-  But  normally,  durinff  progreBsion,  these 
may  Bometimes  represent  rather  a  semi-fnsiform  fisurf, 
is,  oTie  side  may  be  rectilinear,  this  latter,  when  prpseni 
being  the  side  npplied  to  the  capillary  filament  upon 
it  travels,  and  the  convex  side  raised  up  therefrom.  I 
progression  a  still  greater  alteration  of  figure  from  the  ordi- 
nary fusiform  may  present  itself  when  one  of  these  bodies 
arrives  at  a  fork  of  the  filament;  then,  as  it  were  uncertain 
as  to  which  route  it  ought  to  take,  it  becomes  itself  bifiircatcd, 
and  one  Ic^  follows  one  branch  of  the  filament,  the  other  leg 
the  other  branch,  and  so  the  little  body,  now  friradiate,  may 
for  some  time  remain  stationary,  as  it  were,  astride  upon  the 
bifurcation. 

These  little  eminently  plastic  bodies  (one  might  roughly 
compare  one  to  a  piece  of  glazier's  putty,  or  to  doui/h)  iire, 
in  fact,  identical  with  the  little  rounded  or  ghliuhr  bluish 
homoffeneotis  looking  little  granulet  in  the  central  mass  to 
which  attention  was  at  first  directed,  and  which  are  distinctly 
fusiform  only  when  upon  the  capillary  filaments,  although,  in- 
deed, before  they  arrive  there  they  may,  some  of  them,  appear 
elliptic  or  subfusiform.  That  tney  are  really  one  and  the 
same  thing,  notwithstanding  the  difference  of  figure  between 
them  as  a  rule,  is  seen  by  watching  the  rounded  granules 
deliberately  proceed  out  of  the  general  central  mass  and  jiass 
up  along  one  of  the  filaments ;  as  soon  ae  it  has  done  so  and 
be^ns  to  travel  upwards,  the  globose  figure  is  lost  nnd  thi 
fusiform  outline  is  assumed.  Soon  follows  another  af' 
another,  in  just  the  same  manner,  and  a  more  or  less  lo] 
cortSge  begins  its  curious  procession.  By-and-by  some  of 
little  bodies  may  retrograde,  remain  stationory,  or  again 
advance,  or  all  may  become  drawn  in,  capillary  filament*  and 
all,  and  the  whole  become  reabsorbed  into  the  great  central 
mass.  When  one  of  the  httle  sptndles  returns  from  its  joi 
ney  it  parses  down  from  off  the  capillary  support  and 
sumes  a  globose  figure,  and  joins  tlie  rest  of  the 
granules  within  the  central  mass. 

It  is  when  a  great  ramified  tree  is  thus  formed,  under 
observer's  ejc,  perhapB  in  ten  or  twenty  minutes,  and  numi 
ous  capillai^   filanirnls  «prriid   in  every  dirrrfion,  up 
down  and  laterally  and  round  about,  theap  well  laden  wi 
spindles  and  rlic  central  mass  thus  thinned  out  and  wide 
spread  and  relieved  of  so  great  a  proportion  of  the  ^anulnr 
cARtente,  that  the  beantiful  play  of  vacuoles  referred  lo  eaa  ba, 
aevn,  and  the  whole  object  presents  a  spectacle,  in  its  way, 
unuiual  and  exceeding  Iicauiy  (PI.  VI).  tt  must  be  l 
^Itid  thnl  the  «xa]n|>le  fisurid^  amnlrfnr^Khcd  with. 
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mn,  »iid  with  ti  tprtHons  "  Jnbyrinth  "  of  filaments,  as  it  ia 
nd  well  laden  witli  spiudies,  as  it  appears,  after  all  merelyj 
Represents  what  could  be  seen  in  a  single/ocal  plane,  whilst, 
lerhaps,   ramifications   sufficient  to  make  up  several  such 

mplex  "  trees  "  occur  in  different  planes  between  the  slide 
aid  tbc  covering-glass,  and  which  can  be  made  out  by  focus- 
'fflg  up  and  down,  all  appertaining  to  the  single  main  trunk 
ind  derived  in  a  brief  period  from  the  great  common  central 
Uiid-c)uarterB ;  nay,  sometimes  a  secondary  colony  may  be 
Vrried  outwards  and  left  apart  at  some  remote  point  of  the 
leld,  this  latter  now  itself  giving  off  minor  brandies  and 
laments  back  towards  the  metropolia.  (See  the  more  distant 
lOrtionofPl.  VI.) 

"We  have  seen  that  these  little  bodies  are  of  a  homogeneous 
consiatence,  of  a  highly  plastic  nature,  and  of  a  bluish  hue; 
tbey  fiirther  appear  to  have  no  wall  or  envelope,  that  can  be 
Tietpcled ;  they  do  not  mutually  coalesce,  and,  however  inti- 
mately tbey  may  be  temporarily  applied,  a  close  examination 
Jrill  show  their  individual  contours.  1  have  not  been  able 
D  see  any  subdivision  of  tliem.  Their  motion  is  a  gliding 
me,  and,  as  has  been  seen,  it  is  alway  very  gradual  and  easy, 
Aoiigh  sometimes  slower,  sometimes  quicker,  without  any 
ipparent  rule  or  reason.  Just  as  little  rule  or  reason  i 
videtit  in  the  course  taken  by  the  individuals,  now  of  o 
iSd  the  same  file — one  may  go  the  "  main  road,"  the  othd 
(bllowing  it  may  take  a  "  byway."  Some  reason,  so  far  as  fl 
i_  ,  appears  why  some  should  travel  up  the  filaments  and  ' 
itlicrs  remEun  behind  in  the  general  mass,  in  that  it  is  seem- 
Ulgly  juBt  those  which  are  most  external,  therefore  nearest 
■fce  place  of  origin,  that  is  the  base,  of  the  filaments,  which 
fetake  themsRlves  thereon  ftr  the  journey. 

But  if  the  variable  rate  and  direction  of  the  movement  o 
bodies  be  inexplicable,  even  still  more  enigmatic 
npsara  the  cause,  or  the  modm  opfrundi,  of  the  motion'' 
feelf.  One  might  suppose,  indeed,  that,  once  upon  the  lila- 
Bent,  its  elongation  would  cause  the  separation  of  ihc  bodies 
nd  give  rise  merely  to  a  seeming  proeresaion  one  from 
^tiother.  But  we  have  seen  their  motion  is  a  real  one,  and, 
B  &ct,  automatic.  They  "  spontaneously  "  leave  the  general 
,  and,  ascending  the  filament,  commence  their  onward 
jtogreM,  and  the  latter,  when  once  projected,  seems  to  he 
Iffli  somewhat  rigid,  and  incapable  oi^imparting  to  them  any 
Jnpotm.  The  cause  of  the  motion  would  seem,  therefore,  to 
nende  in  the  spindles  themselves :  they  are  very  plastic — they 
must  seemingly  be  very  contractile.  But  as  they  gently  and 
emoothly  glide  onvrardi,  as  if  without  effort,  and  free  fro  "" 
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interruption,  no  very  perceptible  change  of  figure  from  the 
spindle-form  is  usually  seen,  except  the  flat  sideocciisionalLy, 
or  the  furcate  form  more  rarely,  both  as  before  adverted  to. 
In  the  case  of  two  flattened  spindles,  they  may  sometimes  be 
seen  gliding  at  opposite  sides  of  the  filament,  and  one  may  pass 
the  other  with  the  filament  between,  and  now  without  any 
change  of  figure,  unlike  what  occurs  when  two  or  severu 
meet  at  the  same  side  and  cluster  together. 

Not  less  curious  is  it  again,  seemingly,  how  these  little 
bodies  remain  upon  the  filament.  What  power  keeps  them 
there  ?  They  never  seem  to  glide  off  or  to  be  met  with  in 
the  water  around.  In  fact,  these  little  performers  on  the 
"  slack  rope  "  seem  to  hold  on  admirably — but  then  their 
action  is  very  dehberate ! 

I  have  sometimes  supposed  that,  surrounding  bath  spindles 
and  filaments,  a  very  subtle  and  delicate  sheath,  or  envelope, 
must  exist,  of  some  amount  of  contractile  power,  whose  action 
might  exercise  a  propelling  force  to  urge  the  spindles  along 
the  median  axis,  or,  at  least,  to  act  as  an  auxiliary  in  con- 
junction with  their  inherent  contractile  locomotive  power. 
Under  a  very  high  amplification  indeed  I  have  thot^ht  to 
have  seen  such  a  delicate  envelope,  but  I  cannot  say  that  the 
appearance  might  not  have  been  due  to  an  optical  iflueion. 

However,  such  a  structure  would  not  be  without  parallel 

in  certain  Hclizoan  Rhizopoda,  for  instance,  Aclinosphterivm 

Eichhomii,  in  which   Ihe  radiating   psemlopodia  possess  n 

central  axis  of  firmer  consistence  (surely  not  comparable  to  a 

spicule),    covered    by    a   softer   sarcode    envelope,    certain 

grannies  passing  between,  evidently  carried  passively  by  the 

latter.    £ut  the  movement  of  the  spindles,  consisting,  as  it 

does,  of  a  quiet  and  smooth  glide,  is  of  different  character. 

The  axis  of  the  pseudopodium  of  Actinosphtciium,  compara* 

lively  speaking,  ia  a  much  coarser  object  thiin  tlie  delicate 

filament  upon  which  the  spindles  travel  in  the  present  01 

ism,  and  the  soft  involving  granular  sarcode  of  the  foi 

is  indeed  a  very  palpable  thing  as  compared  with  the 

subtle  sheath  assumed  to  possibly  exist  in  the  latter.  ^ 

There  exists  a  certain  minute  rhizonod,  of  which  1  liavewea 

but  very  few  examples,  and  have  therefore  had  by  far  too 

restricted  opportunity  to  Ktudy  it  to  give  an  acconnt  of  or  to 

"r-ncribe  it.     //  m  Ihere,  bowevdr,  and  even,  as  is  pTobnbl 

I  may  not  myself  be  so  fortunate  as  to  re-enoounl<rr  it,  it 

J  mtwt  likely  l»c  found  by  other  observers,  and  far  belter 

I  of.     For  the  present  purpose  it  is  enough  to  mention 

1  thii  form  is  of  an  orange  or  buff  colour,  globose  its  "  nonni. 

I  figure,  but  is  capable  of  much  alteration  af  outiino,  and  it  is 
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__    ■nUhod  with  numerous  linear  pseudopodia.     Now,  the  point 
t  worth  mentioning  here  is  that  it  possesses  the  power  to  eject 
with  force,  and  rapidly,  a  considerable  number,  or  (one  might 
siiy)  to  "  fire  off  "  a  simultaneous  "  volley  "  of  its  own  orange 
grouulcs,  from  all  round  its  periphery,  to  a  distance  equal  to 
the  letigth  of  it*  pseudopodia,  and  with  an  amount  of  energy 
and  consentaneousness  which  ie  truly  surprising;  no  sooner, 
however,  have  the  granules  reached  a  tolerably  equidistant 
limit  from  the  periphery  than  they  begin  to  return,  but,  by 
comparison,  much  more  slowly,  and  they  become  reabsorbed 
into  llie  general  central  mass.     Thia  curious  action  I  have 
hapi>ened  to  see  on  only  two  or  three  occasions,  and  under 
Bimly  a  low  power  ;  I,  of  course,  immediately  turned  on  a  higher 
HmOwer,  hut   the   performance  so  rapidly  accomplished  was 
fBrer,  nor  would  the  perverse  thing  repeat  it.    Other  similar 
^Bbnns  evince  comparable  phenomena  in  a  less  pronounced 
defirree.     Sut  the  question  comes  up,  how  was  this  remark- 
iiblc  action  effected  ?    The  little  balls  were  suddenly  ejected 
and  gradually  retracted,  each  in  a  quite  straight  radial  line ; 
w4)iey  must  have  been  held  in  by  something,  or  they  would  be 
^^du>t  off  beyond  recovery,  either  by  a  minute  special  cord  of 
^^piTcode,  rapidly  evolved  and  again  gradually  retracting,  or 
Btliey  must  have  passed  either  in  or  along  the  linear  pseudo- 
podia.    If  they  passed  up  the  middle  of  the  pseudopodium 
it  must  be  capable  of  great  distension,  or,  if  upon  the  pseudo- 
podium, they  would  seemingly  he  thrown  off  beyond  retrieval, 
less  (like  Actinosphffirium)  there  were  a  subtle  enclosing 
!8th  over  a  central  axis  lo  keep  them  in.     Whether  then 
I  is  possible  to  compare  the  modia  operandi  of  the  rapid 
bovemeiit  of  the   round   orange  granules  of  the  rhizopod 
Puded  to,  if  on  the  pseudopodia,  with  the  slow  gliding  action 
f  the  "  spindles  "  on  the  filiform  threads  in  the  present  orga- 
n,  may  be  a  matter  of  question. 

Not  less  singular  and  curious  than  the  spindles  are  the 
filamenlary  tracks  upon  which  they  travel.     There  ia  no  per- 
ceptible difference  in  their  width,  or  rather  tenuity,  near  the 
jrrent  main  trunk,  or  at  the  remotest  extremity,  nor  after  a 
■' — ^fication.      The    main   trunk  and  the  branches  differ  in 
Ki  as  has  been  said,  and  a  branch  may  become  so  small  as 
B  show  the  contained  granides,  evidently  within  it,  in  single 
"te.  and  even  of  that  degree  of  slenderness  it  is  still  recog- 
nisable as  a  branch,  and  it  is  at  least  as  wide  as  a  single 
ranule  or  spindle.     But  the  filamentary  tracks  proper  are 
f  comparison)  much  narrower  than  the  spindles,  appear 
f  delicate  "  silvery"  lines  (eluding  observation  soinetimea 
g  to  being  out  of  focus),  and  they  do  not  give  the  i ' 
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ofhavinw  the  spindles  in  them  (ns  does  the  finest  brt 
but  on  them,  even  when  doubtleas  they  are  upon  its  n^, 
or  lower  side,  in  relation  to  the  observer.  Tney  are  given 
off  from  all  parts,  even  from  the  hinder  jiortion  of  the  moss 
still  within  the  envelope,  and  it  was  not  unfrequeiit  to  see  a 
few  spindles  travelling  from  (he  margin  of  the  body-mass  to 
the  wall.  Further,  it  used  not  to  be  nnfrequent  to  see  in  a 
well-stretched-out  example  that  the  granules  remaining  be- 
hind embedded  in  the  maas,  atUl  in  the  head-quarters,  showed 
more  or  less  of  a  reticulated  arrangement  in  rows,  as  if  due  to 
the  presence  of  some  of  the  filiform  tracks  permeating  the  inte- 
rior of  the  unissued  mass  (PI.  VI).  Still  my  impression  would 
be  that  these  remarkable  linear  tracks  are  comparable  rather 
to  pseudopodia,  that  is,  that  tliey  are  sarcode  prolongations 
evolved  pro  tempore,  and  that  there  does  not  pre-exist  a  store 
of  them,  as  it  were,  coiled  np  inside  waiting  tne  occasion ;  on 
"squeezing"  one  of  these  no  trace  of  them  is  seen  in  the 
mass.  Unlike  the  axis  of  the  pseudopodia  of  Actinoaphteriun, 
I  have  not  seen  that  (hey  penetrate  downwards  into  the  por- 
tion of  the  mass  whence  they  emanate,  and  heuce  one  of  the 
most  singular  puzzles  is  that  the  little  globular  body  about  to 
travel,  i^ich  without  doubt  is  distinctly  in  the  general  raast^ 
when  it  passes  to  the  base  of  the  filamentary  track,  *" 

it,  becomes  fusiform,  and  now  it  appears  on  it. 

I  have  repeatedly  tried  in  a  variety  of  ways,  by  rea£ 
&c.,  to  make  out  any  structure  of  the  nature  of  a  nuclei 
this  organism,  but  in  litis  I  have  failed.  I  could  nciOierfina 
a  nucleus  {as  in  Ameeba,  Pamphagua,  Plagiophrys,  Diaphoro- 
podou,  &c.)  imbedded  in  the  general  mass,  nor  in  the  spin- 
dles themselves.  The  general  mass  is  made  np  of  the  strnc- 
tures  alluded  to,  and  the  spindles  appear  only  as  hluii>h 
plastic  and  quite  homogeneous  bodies,  both  as  described. 

Foreign  incepted  bodies,  generally,  if  not  always,  algie, 
were  not  infrequent.  Sometimes  one  can  see  through  even 
tt  densely  filled  and  thickly  enveloped  and  hermetically 
closed-in  example  the  "  digested  "  and  defunct  remains  of 
perhaps  a  Cosmarium  or  Euastrum,  &c.,  or  an  Oocysti*  orsome 
such  organism.  The  large  example  figured  (PI.  VI)  shows 
a  brown  and  dead  Cotmarium  eucurbita,  in  another  place  nn 
Oocytt'u  Naegelii,  equally  brown  and  dead  (but  the  cnam  '  "" 
istic  arrangement  of  the  endochromc  not  wholly  lost),  tf 
next  the  extremity  has  been  incepted  an  as  yet  t 
altered  example  of  u  new  and  minuto  Spirotieiua.' 

I   frarillim»  (n.  «.  milin,  nrj  miiiut«,    linear, 
b  va?  itigkll;  lK|iarin|,  kpicai  faluat,  *pinl  turiu  T«y 
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(hit  baa  been  consolidated  tho  earcode  mass,  which  all  the   I 
^^June  gives  off  its  filamentary  tracks  and  spindles,  the  Spiro- 
^^|kuia  embedded  in  its  midst. 

^^HfieTernl  times  1  hare  kept  such  glorious  examples  as  that 
^Hnired  in  a  growing  slide ;  after  some  hours  the  ramifica- 
^^ooos  were  drAwn  in,  and  there  remained  nothing  hut  a  "shape- 
less" mats  sticking  partially  out  of  the  torn  opening  of  the 
CTirelope,  or  all  hail  wholly  disappeared,  I  never  succeeded 
in  directly  tracing  it,  but  there  can  be  no  doubt  such  can 
wholly  retract  and  again  secrete  a  wall,  and  completely  shut 
ilMlf  up.  Indeed  it  appeals  probable  that  an  isolated  or 
detnched  portion  of  the  mass  left  apart  also  can  so  encyst 
itself — on*^  might  almost  say  indeed  that  this  organism 
appears  to  have  an  abhorrence  to  remain  long  loilkout  a  cyst ; 
DST,  even  though  seemingly  the  sarcodc  portion  may  not 
have  emerged  and  offered  the  grand  arborescent  condition  at 
■li,  still  the  contained  mass  will  keep  secreting  a  new  coat, 
and  adding  yet  another  lamina  to  its  perhaps  already  many  stra- 
tifled  and  much  thieliened  envelope.  And  so,  seemingly,  afier 
eerernl  egresses,  retmclions,  recoatings,  or  subdivisions  in- 
wardly, nud  fresh  recontings,  are  brought  about  the  numerous 
and  manifold,  often  outri,  shapes,  in  the  encysted  and 
^  dormant  state  assumed  by  this  organism. 
Hki  Anxious  to  find  anything  to  indicate  a  reproductive  pro- 
^^MH,  I  have  delayed  to  bring  forward  even  this  so  crude  an 
^wMnat  of  this  form ;  but  in  that  hope  I  have  failed.  The 
only  thing  pointing  thereto  is  a  subdivision  of  the  contents 
Bomelimes  noticed  into  a  considerable  number  of  generally 
oqukl  parts,  sometimes  a  variation  in  size  is  noticeable  (PI,  VII, 
fig.  8).  'ITiese  are  globular  in  figure  and  seem  at  first  lo  be 
without  any  wall.  Uuch  kept  for  a  time  on  a  slide  by  and 
by  collapse  shiipeless ;  if  they  had  a  wall  they  would  not  do 
.Ml.  But,  true  to  the  idiosyncrasy  of  this  organism,  in  a 
normal  state,  each  of  the  balls  is  not  long  without  forming  a 
special  wall  (as  in  the  figure),  and  a  number  of  globular, 
smooth,  simph-wnlled,  secondary  individuals  are  produced  in 
the  caviiy  of  the  large  multitaminated  primary  one.  One 
6(-es  before  one  something  like  an  oagonivm  of  a  Saprolegnian, 
but  there  does  not  appear  any  analogy  between  them. 

Such  is  an  attempt  to  convey  an  idea  of  this  organism, 
Ich  may  perhaps  stand  for  the  present  as  Chlamydomyxa 
trMhuloides,  ns  it  presented  itself  in  the  natural  condition, 
ieially  the  first  and  second  seasons   of  my  making    its 
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acquaintance.     A  word  or  two  is  requisite  as  regards  ihe 
application  of  reagents. 

I  was  surprised  on  applying  iodine  and  sulphuric  aci 
find  that  this  curious  multilamioated  coat,  eo  coospicuf 
portion  of  the  make-up  of  this  organism,  gave  a  brU 
indigo  blue  colour,  accompanied  by  a  great  swelling  up 
the  constituent  laminse,  the  outer  of  which  took  somewhat  of 
a  violet  colour  (PI.  VII,  fig.  6).  In  other  words,  this  coal 
gave  in  &  marked  manner  the  cellulose  reaction.  At  same 
time  the  inner  basic  substance  acquired  a  pale  homogeni 
somewhat  verdigris  green  hue,  and  the  granules,  a  hi 
or  yellowish  colour,  and  shiny  appearance,  and  became  sii 
taneously  of  quite  spherical  figure,  and  rather  small 
regular  size,  each  with  a  dark  contour. 

Boiled  in  caustic  potash,  a  great  swelling  up  and  separa- 
tion of  the  outer  lamince  of  the  coat  look  place ;  and  to  some 
extent,  the  same  in  cold  potash ;  the  basic  substance  assumed 
a  yellowish,  sometimes  faintly  greenish,  hue,  and  the  granules 
became  perfectly  globular,  more  varied  in  size  than  under 
the  iodine  and  sulphuric  acid,  but  quite  oily  and  shiny  in 
appearance,  and  of  a  greenish-yellow  colour  (PI.  VII,  fig.  5). 

In  Beale's  carmine  solution  no  very  marked  change 
ensued,  and,  as  before  mentioned,  no  body  evinced  itself  any- 
where as  a  nucleus,  nor  did  any  portion  take  indeed  any 
extra  dye. 

Alcohol  deprived  the  red  granules  of  their  colour,  and 
changed  the  whole  contents  to  a  somewhat  greenish  yellow. 

Such  is  the  curious  organism  as  it  prescntecl  itself  the  first 
and  second  season  of  my  meeting  with  it.  Since  then,  much 
to  my  vexation,  I  have  failed  to  encounter,  except  very  rarely, 
examples  displaying  the  active  condition  described ;  but  it 
always  now  presents  itself  closely  wrapped  up  in  its  coat,  and 
densely  filled  with  a  preponderance  of  red  granules.  In 
that  condition  it  ia  prone  to  occur,  in  considerable  quantities, 
on  the  submerged  surface  of  aquatic  plants  iu  the  jHiols 
which  it  affects.  The  very  first  examples  I  met  with  w 
free  at  the  bottom  of  thi'  poo! ;  and  I  therefore  tried 
examine  this,  to  mc,  new  pliase  more  closely. 

The  first  plant  ou  which  1  noticed  this  was  S[>hagai 
but  I  soon  found  that  this  was  only  because  other  aqua 
wcic  more  scarce  in  the  pool ;  fur  the  submerged  leavaj 
sedges,  of  Enophorum,  <Sec.,  and  more  lately  xtill,  I  notir 
in  Connemara,  that  EHocauion  leptangulm'e  aUo  suited 
organism  u  a  boat. 

On  examining  a  piece  of  Sphagnum,  or  other  plant  bearinf^' 
thtt  prodactioD,  it  may  be  vftcii  seen  tlmt  the  individiuls  are 
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iched,  sometimes  in  crowds,  sometimes  singly,  by  oue  of 
^  before-mentioned  neck-like  prolongations,  forming,  as  it  < 
ere,  a  broad  isthmus  or  neck,  joinijig  the  great  globose  or  J 
■bed  portion  to  the  plant>  but  iit  other  times  they  seem  to  I 
e  upon  the  plant  without  any  evident  union  ^th  it.     They  \ 
re  of  variable  size  and,  as  mentioned,  of  moat  variable  shape. 
But  on  closely  scrutinising  some  of  the  Sphagnum -leaves 
j/oltimBtely  other  leaves),  I  was  still  more  surprised  to  find 
117  small  examples,  wirfi  a  simple  wall,  or  perhaps  with  a 
ill  of  two  laminee,  unmistakeably  inside  the  large  hyaline 
bitls  witli  annular  and  spiral  fibre  (PI.  VII,  fig.  2}.     These 
J^tlle  examples  were  in  every  respect  (except  size  and  number 
of  laminse  of  the  coat)  like  the  external  larger  ones ;  very  small 
ooes  were  of  an  ellipsoidal  or  subglobular  figure,  but  larger 
onee,  not  uncommonly,  showed  an  elongate  torulose  figuie, 
limply  due  to  the  example,  now  enlarging  so  as  to  fill  the  cell,  . 
■td  becoming  at  intervals  cinctured  about,  and  by  reason  of  J 
I  expansive  growth,  constricted  by  the  recurring  annular 'f 
^s  of  the  sphagnum  cell  (fig.  2,  middle  and  left).     Other  f 
s  could  be  found  where  such  little  examples  protruded, 
a-like,   on   the  surface  of  the   leaf.      Thereupon   the 
(Fsarcode'*  with  the  granular  colouring   contents  seems  to 
s  up  into  the  protrusion ;   then,  true  to  its  propensity,  to 
1  a  fresh  coat,  leaving  behind  the  original  one,  and  thus 
lingly  explaining  how  these  bodies  come  to  cover  the 
f  here  and  there,  attached  thereto    (Fig.  2,    to   right). 
I  clue  whatever  have  I  been  able  to  obtain  as  to  how  these  I 
8  originally  gel  into  the  cavity  of  the  leaf-cell,  or  how  | 
"  germs '    can  enter.     No  doubt,  in  Sphagnum,  one  1 
.   suppose  small  germs  could   enter  through  the  pre-  I 
istent  openings  or  foramina  in  the  wall  of  the  hyaline  cells^  J 
d  through  (he  same  openings  the  hernia-like  protiusions  i 
lid    make    an    exit    without    any  material    injury  to  tha  " 
jnum,  for  it  is  true  that,  for  a  length  of  time,  it  c 
I  harbour  this  organism   without  its  seeming  to  suffer. 
I  though  this  is  so,  it  is  no  less  true  that  when  this  orga- 
m  at  last  grows  to  excess,  the  Sphagnum  succumbs,  gets 
tontuttlly  broken  up,  the  tissue  of  the  "  leaves  "  disappear-  J 
'  ;  and   notliing   left   but  the   "  sttm  "   and   "  branches "" 
ered  by  this  g         '         '        ' 
stly  "  killed." 

'  it  if  il  were  supposed  that  in  Sphagnum  "  germs  ''  could 
e  their  way  through  the  openings  in  the  leaves,  the  same 
h>|>oeition  woidd  not  hold  good,  as  regards  other  pk 
'  out  such  normal  oi>euing8  in  the  cells.     Of  such  r 
a  ft  more  curious  example  than  the  cells  (of  the  roots)  a 
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Eriocaulou.      Of  this   curious   pUnt   small  specimeoa  j  _^ 
Bometimea  found  floating  on  the  surface  of  the  water,  at^ 
though  defunct,  their  tieaues  seem  not  in  any  way  injured  or 
disturbed.     Inside  the  cells  of  this  plant  amall  examples  of 
this  organlam  are  sometimes  to  he  found,  to  all  appeariince, 
hermetically  closed   in,  and  Tvithout  any  evident  mode  of 
ingress.    But  it  would  be  unreasonable  to  suppose  that  it  could 
be  self-generated  in  the  plants  it  inhabits.     Other  endopara- 
sites,  penetrating  from  without,  as  is  well  known,  exist.     In 
other  leaves,  where  it  can   be  aeen  occupying  intercellular 
spacea,  the  marvel  becomea,  of  course,  very  much  diminished. 
It  may  be  found  (in  Connemara)  covering  BaCrachotpenoMi 
vagum,  and  lodged  in  numbers  between  the  cortical  layaf  J 
filaments  depending  Irom  the  nodes,    which  become  c" 
cated,  aikd  portions  of  the  plant  distorted,  but  such  is  uotT._^ 
surprising.     But  as  to  how  this  production  gels  into  celU  < 
several  diverse  plants  inhabiting  the  same  pool  is  a  mystery 
to  which  I  regret  I  have  no  clue. 

In  certain  leaves  of  Sphagnum  in  which  unmistakeable 
young  individuals  occur,  and  again  in  others  in  which  such 
did  not  reveal  themselves  (not  always,  however,  absolutely 
critically  ezamiuedj,  certain  growths  can  be  seen,  generally 
somewhat  to  one  side  of  the  hyaline  cell,  and  sometimes 
pressing  in  upon,  and  distorting,  the  interniediat«  chlorophyll* 
bearing  ccIIb.  This  forms  an  elliptic,  greenish,  coarsely  granu- 
Inr  mass,  Gurroundeil  by  an  irregular,  colourless,  hyaline,  in- 
distinctly bounded,  roughly  striate  covcriug  (PI.  Vll.lig.  1). 
tSomctimcs  two  of  these  may  occur  in  one  cell,  and  if  at  the 
same  level,  or  side  by  aide,  tliey  togethvr  inay  press  muie 
ui>on  the  adjacent  culls,  and  i-ausc  somewhat  more  matt 
distortion.  I  have  not  been  able  to  satisfy  myself  tlmt  iht 
have  a  genetic  relationship  to  tho  subject  of  this  paper,  |[ 
I  am  inclined  to  think  they  may  have. 

Although,  then,  no  "  reproductive"  conditioti  or  del 
ment  of  "  gemu  "  of  any  Idod  has  ever  rewarded  my  lepea  _  _ 
collection  and  examination  nf  tliis  organism,  at  diflenoiE'' 
periods  of  the  year,  so  far  as  I  am  aware,  nothing  vsMmlially 
agreeing  with  its  general  and  special  uhaniclLTixiics  hu 
before  been  deKcribcd.  Hut  one  iiannot  look  up  Cienkowaki'a 
fisare*  of  his  I^nbyrinthutn- forms,  or  rrad  his  account  of  then 
(toe.  rit.),  without  being  strvick  with  the  strong  rt»ti»blanet, 
it,  indeed,  it  mny  turn  out  to  b*  no  more. 

It  becomes  necesaary,  tlm,  to  refer  to  tbo  dmctipUon 
given  by  Cicukoweki  (loc,  cil.),  of  Ihe  two  funns  fur  which 
be  ftiundi--d  the  gmus  Laliyrintljula,  and  the  only  one  of  tiw 
BOW  (frtNiji "  LaliniuUiulev." 
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LabifruUkula  vitellina,  Cieuk.,  forms  little  brick-red,  or 

ge-coloured  patches,  dbout  the  eixe  of  a  pia's  bead,  upon 

reeds  covui'ing  tlie  piles  la  Odessa  harbour.  Placed  under 

le  inicro6cope,  and  allowed  to  repose  for  some  hours   (say 

rentv-four),  three  principal  coostitueuts  catch  the  eye  of 

iBserver :   the   "  central    maes,"   the  "  spindles,"   and 

'filamentary   tracks"    ("  Fadenbahn,"    Oienk.}.     The 

central  mass"  consists  of  globules  (OOIS  mm.  in  diam.), 

ith   a  very  delicate  contour,  and  of  a  brick>red  or   yelt> 

lUow  colour,  which  in  the  aggregate  are  held  together  ' 

delicate,  finely  granular,  basic  substance,  oflen  preseoj 

;,  externally,  a  thin  colourless  margin.     Passing  off  ihera-^ 

various  directions  are  seen  numerous  slender,  mostly 

iry  thin,  anastomosing  strings,  the  "  filamentary   Iracki 

'owards  the  periphery  of  the  mass  the  little  orange- coloured 

globules   acqiure  a  more   elliptic  figure,  and  they  can 

watched  passing  up,  one  by  cue,  upon  the  tracks,  where  thi 

asEume   a  fusiform  figure,  and  gradually,  but  very  slowly 

glide  onwards.     In  the  course  of  several  hours  the  greater 

1  of  these  Uttle  bodies  have  ascended  the  tracks,  and  slowly 

sued  their  way  to  the  margin  of  the  drop  of  water.     It  is 

lerefore  clear  the  little  globules  at  first  seen,  and  the  "  sptn- 

nfterwards  found  travelling  on  the  slender  tracks,  are 

Icntical.     Their  coutour  is  very  delicate,  they  never  become 

ised,  though  do  not  seem  to  possess  any  evident  membrane. 

'le  middle  of  each  is  occupied  by  "  a  nuc/eiu,  appearing  like 

clear  vacuole,  enclosing  a  strongly  refractive  nucleolus ;" 

ley  increase  in  number  by  self-division,  and  are  hence  to  be 

'Cgarded  as  true  "  cells,"     Treated  with  tincture  of  iodine,  a 

.rply  circumscribed  contour  makes  itfi  appearance  on  their 

face, becoming  brown,  and  standing  off,  more  or  less,  from 

r|lte  contents.     Alcohol   dissolves  the  pigment,   leaving  the 

;lubuleB  deprived  of  colour ;  the  spindles  so  treated  do  not 

icome  blue  by  iodine,  which  at  once  takes  place  when  tinc- 

idine  is  added  to  fresh  material ;  allowed  to  operate 

_  tnger,  the  whole  spiiidlc  becomes  dark  brown.     The  beha- 

Tiour  of  the  pigment  under  sulphuric  acid  shows  it  belongs 

to  the  category  of  colouring  substances,  forming  the  red 

apecks  ("  eye  dots  ")  uf  £agl«nie,  Rotatoria,  the  orange-yeU 

Ilow  contents  of  Uredincs.     They  are  very  contractile,  altering 
their  figure  on  contact  as  they  glide  along.     Their  main  di- 
L>ctiou  is  centrifugal,  towards  the  margin  of  the  drop  of 
iter  in  which  they  are  under  observation,  but  they  do  not 
Iways  take  the  shortest  course  ;  they  appear  also  capable  a£^ 
gliding  over  one  another  ;  some  of  them  thus  delayed 
nuty  prwerre  their  original  globular  figure  i  but  having  pi 
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the  obstacle,  upon  a  fresh  start  the  fusiform  figure  is  i 
sumed.  SomctiaieB,  says  the  author,  u  backward  motion  n 
take  place,  "  though  indeed  the  final  exit  &om  the  water 
appears  to  be  the  purpose  of  this  curious  wandering."  As 
to  the  cause  of  the  movement,  the  author  knows  of  no  fact 
capable  of  leading  to  an  explanation,  being  of  opinion,  how- 
ever, that,  "  owing  to  the  rigidity  of  the  track,  the  cause  is  to 
be  sought  in  the  spindles,  though  the  latter,  away  from  the 
track,  have  not  the  power  to  move." 

Touching  the  "  tracks  "  themselves,  the  author  seems  to 
regard  them  as  not  differing  except  in  tenuity  frora  the 
general  hyaline  basic  substance.  He  was  able,  by  the  applica- 
tion of  acetic  acid,  to  perceive  that  the  previously  seemingly 
uniform  substance  now  showed  a  very  fine  fibrous  structure, 
and  pressure  on  the  covering-glass  enabled  him  to  detach  the 
strings  from  the  central  body.  When,  however,  the  whole 
fabric  becomes  fully  evolved  under  the  microscope  (thai  is,  the 
whole  "  tree  "  or  "  labyrinth  "  developed),  it  seems  to  poseeas 
no  contractility,  evinces  no  movement  on  the  surface  or  in 
the  interior,  no  projection  or  retraction  of  processes  or  raya 
comparable  to  the  pseudopodia  of  tbe  Rhizopoda,  the  whole 
is  now  a  rigid,  motionless  structure  (except,  of  course,  the 
wandering  spindles).  The  author  would  leave  the  question 
an  open  one  us  to  "whether  the  tracks  represent  a  system 
of  communicating  tubes,  or  solid  interwoven  threads." 

The  principal  difficulty  in  his  arriving  at  a  conclusion  is 
due  to  the  extreme  minuteness  of  the  threads,  which  scarcely 
allows  of  the  mutual  relation  of  these  to  the  spindles  being 
observed.  The  author  could  not  satisfy  himBelf  as  lo  whether 
the  spindles  executed  their  movement  tn  the  threads  or  be- 
tween them  ;  as  he  regards  the  passage  of  a  spindle,  from  the 
main  filament  to  a  branch,  as  being  compatible  with  citlier 
interpretation.  Also,  he  says  the  fact  that,  upon  the  appli- 
cation of  iodhie,  the  contour  then  seeme  as  standing  off 
from  the  spindles,  directly  continued  above  and  below  into 
the  filaments,  may  be  used  in  favour  of  either  view :  this  eon- 
tour,  with  its  dependent  threads,  may  be  interpreted  as  the 
expression  of  a  "  tube  in  which  the  spindle  moves,  or  as  that 
of  two  threads  in  contact  longitudiuuly."  The  author  htm- 
aelf  Icaiw  to  the  latter  view.  

Notwithstanding  the  seemins  Jtbroua  nature  of  ihf  i 
tmdi^r  certain  circumKtam^es,  and  occasional  tuAdlke  pend_ 
short  linear  pralongationii  making  theiiiiu-lvci>  sometimes  kM 
rent,  Cicnkowski  thinks  there  is  not  thereby  affbrdeil  a  *i 
to  tile  qUfTA'  whtrncp  properly  the  material  to  form  ibe  t 
-K(u ;  u  ii  ilie  baaio  subatanoc  of  tlio  ccntnl  body 
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breftks  ap  into  the  interwoven  threada,  or  is  it  the  spindles 
themselves  which  directly  build  up  the  whole  framework  ? 
^Be  mpUes,  that  Dftked  clusters  of  spindles,  oi  eyen  iaolatecl 
hpiDdles,  without  combining  basic  substance,  are  so  capabli 
Stall  thnl  the  latter  takes  no  share  in  forming  the  aggregate 
Bfrnruework,  but  whether  only  the  apices  of  the  spindles  or 
Ktiieii  wbole  surfaces  contribute  to  emit  it  he  expresses  himself^ 
U«  uncertain. 

1^  The  other  species  described  by  Cienkowski,  L.  macrocystia  ' 
^bree«  in  all  essentiul  points  with  the  foregoing.  Its  spiu' 
^Hes  are  larger  (0018  to  0'025  mm.),  of  firmer  consistencH, 
^■e  nucleus  more  sharply  marked,  the  contents  more  granu- 
^BTi  than  in  L.  vitelliua,  and  they  are  colourless,  or  of  a  pale 
^BUow  tint.  Neither  iodine  nor  sulpluirlc  acid  produces  a 
^■mg  colour.  As  in  the  previous  species  the  spindles  increase 
^K  5elf-di%'isioii.  lliis  form  occurs  on  the  piles  at  a  higher 
^Hsration  than  the  preceding,  therefore  nut  submerged  except 
^K  tlie  surf.  Hence  it  is  regarded  by  the  author  as  cxplica- 
^Be  why,  in  this  form,  the  spindles  are  more  prone  to  pass 
^Kto  a  "cyst"  or  "spore."  Preparatory  thereto,  the  cells 
^Bilarge,  become  more  richly  granulale,  darker  in  colour,  the 
^^^iidles  become  oval,  and  each  acquires,  besid< 
^Kembranous  covering,  a  ihick-walled  smooth  envelope ;  the 
^bsic  Biibstancc  possesses  a  glassy,  rather  fimi,  consistence^ 
^Ktaining  the  outline  of  such  "  cysts  "  as  are  ejected  by  force  j^J 
^n  the  surface  of  the  cluster  there  is  formed  a  granular  layer 
^Br  darker  colour  than  iu  the  interior.  After  a  pause  the 
^ftntents  of  the  encysted  "spindles"  become  divided  into 
^■at  portions,  the  coat  disappears  and  they  remain  free, 
^B  motionless  globules.  This  taking  place, in  many  instances 
^Hoduce  numerous  closely  lying  little  groups,  the  little  bodies 
^Bon  assuming  the  fusiform  figure,  idrcady  accompanied  by. 
^Be  "  tracks,"  indispensable  for  their  movements. 

^B  Stich  is  a  very  much  epitomised  abstract  of  the  author's  1 

^Betnoir,  and  he  sums  up  the  conception  of  the  Labj-rinthulcs^  I 

^B  follows : — 

^E  1.  CIoKtcrs   of   nucleus-containing    cells,   increasing    bj^ 

^Byision,  possess  a  certain  degree  of  contractility,  at  timei 

^Bcotning  enclosed  in  a  basic  substance. 

^Ex.  These  cells  give  off  a  fibrous  substance,  which  becomes 

^^■med  into  a  rigid  structure,  forming  reticulations  and  arbo- 

^Kcent  nmificatione. 

^H8-  Tbo  ecllfi  leave  the  clusters,  gliding  away,  by  manifold 

^^bcoitoiu  routes,  to  the  periphery  of  the  drop,  but  the  Laby^^ 
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rintbula-cells  can  carry  on  their  wandering  only  when 
ported  by  these  filamentary  tracks. 

4.  The  wandering  cells  combine  anew  in  clusters  H&d  _ 
over  into  an  encysted  state,  each  cell  aiquiring  a  firm  cai 
lope,  all  held  together  by  the  common  basic  subetance. 

5.  From  each  cyst,  after  a  rest  of  some  time,  four  gli 
are  formed  which  extremely  probably  become  changed 
young  Labyrinthula- cells. 

Thus,  notwithstanding  the  great  resemblance,  there  ai 
some  points  of  difference  of  such  seeming  great  importance 
as  possibly  to  forbid  the  present  organism  being  subordinated 
to  the  Labyrinthulcffi.  In  the  first  place  the  "spindles  "  are. 
not  nucleated,  in  the  next  lliey  do  not  (seemingly)  ever 
come  themselves  encysted,  but  the  aggregate  group,  mat 
colouring  granules  and  all,  become  repeatedly  so,  and  that', 
a  cellulose  coat;  in  the  ihird  jdace,  Cienkowski's  Lubyrin- 
thulese  do  not  possess  other  colouring  granules  besides  the 
spindles — in  the  present  form  there  are  green  and  red  aller- 
iiating  ;  and,  in  the  fourth  place,  the  former  do  not  show 
contractile  vacuoles,  a  conspicuous  feature  in  the  latter,  under 
certain  conditions ;  nor  did  Cienkowski  see  any  orgitnisras 
incepted  into  their  mass;  and,  lastly,  Cienkowski's  forms  did 
not  evince  any  parasitic  nature. 

'ilie  first  objection  seems  to  be  the  most  important.  Might 
it,  however,  possibly  be  met  by  assuming  the  spindles  in  the 
present  form  to  he,  as  it  were,  all  nuclcux  ?  CiciikowBlu; 
ofTcrs  no  conjecture  as  to  any  seeming  or  probable  purpoM 
the  strange  wandering  of  the  spindlea,  save  "  to  reach  f 
periphery  of  the  drop,  or  to  gel  out  of  the  wnter ; "  still' 
says  they  can  recede.  The  tibject  would  naturally  srci 
be  to  transport  ihe  spindles  to  a  distance  from  the  primary 
mass,  and  to  distribute  ihcm  around  in  order  to  lay  (he  fuunda- 
tioa  of  a  number  of  new  centres.  Quite  in  a  similar  manner 
the  spindles  in  the  present  form  tend  to  pass  away  from  the 
original  centre,  and  masses,  accompanied  indeed  by  a  greater 
or  IcM  cjuantity  «f  the  basic  matrix,  are  sometimes  left  opart 
to  form  new  centres.  I  cannot  say,  indeed,  whether  or  irati 
single  spindle  would  have  the  power  to  lay  ihe  founilation' 
a  new  and  independent  centre  of  growth,  like  to  that  wl ' 
it  U-ft  hcbind,  but  it  might  not  be  unrraionnblc  to  su[ 
that  in  this  way  the  slender  tiJamenlary  tracks,  reachiu] 
and  wide,  may  be  simply  thf  medium  of  trnnspoTting  to 
depositing  thene  spindlea  within,  the  tt)*nes  tlf  thv  ailji 
submerged  plants,  in  the  way  which  we  have  seen  it  to  ui 
there  to  dorelopo. 

As  to  ibo  second  ahjrcltuii,  that  tbr  indivtdoal  spiudl< 
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not  become  specially  encysted,  but  the  whole  of  them,  aJongj 
Krill)  th«  other  granular  structures  in  common,  might  be  onl  ~ 
HF  secondary  importance;  more  cogent,  indeed,  ia  it  pcrliaj 
^Btat  they  hare  not  been  seen  to  divide,  but  after  all  it  is  * 
^bobublQwav  of  their  increase. 
H^  The  remaining  objections  seem  rather  to  rclutc  to  questions 
^nhsbtt,  or  might  be  considered  in  themselves  as  touching; 
^ppon  points  rather  of  mere  "specific"  si^ification  than  of 
Hn^er  import.  Cicnkowski's  forms  might  yet  prove  to  bwj" 
^nuasitic  ;  they  at  least  grow  upon  and  surround  the  adjacei 
^BgiF.  Cienkowski's  foi-ms  took  some  twenty-four  hours  o 
^K  "  slide  "  to  grow  nn  into  a.  "  tree  "  like  that  ehown  in  huj 
^Hgurctt !  the  present  form  hiis  often  presented  a  spectacle  liki 
^■b<it  shown  in  Ft.  VI  in  less  than  as  many  minutes. 
B  If  the  spindles  in  my  form  were  nucleated,  i.e.  if  I 
^mpmented  "  cells,"  not  merely  plastic,  homogeneous,  little 
^Baeaes,theprcs{;ntorg!Uii!!m  would  seem  to  be  necessarily  rele- 
^nied  lo  the  Labyriuthulec,  apart  from  the  other  points  of 
^Kffer«nce.  ■ 

^t  Th«  "filamentary  tracks"  in  Cieukowski'a  forms  and  ing 
^Bie  present  organism  seem  wonderfully   to  resemble   eacU 
^■ther,  so  much  so  that,  whatever  be  their  mode  of  evolutional 
^Rtsprob.ible  this  is  alike  in  all.     As  has  been  seen,  Cienkow 
^Ki  ascribes  the  origin  of  the  filamentary  tracks  to  the  spioi 
^ples  themselves,  in  other  words,  a  sjiindlc  must  exist  beford 
^B  track  ;  the  fonncr  must  first  exude  or  give  off  the  lilamea' 

7-  substance  ("  faserige  Suhstanz  "),  then  pass  atonff  [1],  i 
f),  or  between  (?},  the  threads  so  produced,  but  which  liiS 
^Buthoi  leaver  an  open  question,     liut  this  does  not,  seem*i 
^Kiglf ,  quite  ciiiiidde  with  his  description  of  the  basic  sub- 
^Bance,    a    "  zarte,    fcinkorni^e     Kinden-Substanz,"    often 
^■inni&^  at  the  periphery    a    thin    enveloping  lajer,  where 
^Kitin  its  substance  is  spoken  of  as  either  "ganzhyalin,  einfor- 
HBJg"  or  as  showing  a'"  sehrfeinc  faserige  Structur, "and  where 
^H  has  the  power  to  give  off  branches,  of  a  glassy  appearancci 
^Bndually  tapering  off;  these  may  be  of  a  uniform  ajipcar- 
^Kice,  or  show  a  very  fine  fibrous  (fascrig)  structure,  and  aifl 
^B6  mnrgio  sometimes  running  off  into  very  thin,  searcef^H 
^■erceptiblc  rays,  sometimes   fringe-like,  at  others  tufted  an^H 
^Bl  this  Keemingly  wiibout  the  direct  presence  of  any  of  tlu^f 
^■pinilles.     These  fine  linear  threads  seem  to  be  nothing  movi^H 
^Bor  less  than  the  "  tracks,"  us  yet  very  short.     In  one  forp^H 
^he  tracks,  if  I  mistiike  not,  are  given  off  inde|)endently  i^| 
HBu*  apindles,  but  ihey  are  no  sooner  there  than  spindles  ara 
^Been  thereon  (or  therein .').     As  I  huvi;  mentioned  as  rei^ards 
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reticulated  arrangement  of  the  "  spindles  "  {not  now  of 
form  figure)  may  be  seen  in  the  interior  of  the  central  r 
suggesting  their  arrangement  along  "tracks"  enveloped  by 
the  general  sulistance,  but  this  is  only  conjectural  (PI,  Vlj. 
In  both  Cienkowski's  and  the  present  form  the  tracks  gi^i 
off  branches  and  incorporate  with  others  which  they 
admitting  of  the  spindles  taking  very  circuitous  routes. 

In  Cienkowski's  forms  he  mentions  that  the  tracks  (i 
as  they  seem  at  first)  by  and  by  take  on  "  a  mucous  coiisi»i 
tence,  more  or  less  enveloping  the  spindles,"  and  they  form 
"knol-like  expansions,  in  which  vacuoles  occur,"  but  not- 
withstanding these  facts,  the  author  regards  the  tracks  in  such 
condition  as  only  "  most  deceptively  presenting  the  appear- 
ance of  a  protoplasm- pi  ate."  In  our  form  the  tracks  seem 
to  be  given  off  from  the  central  mass  (pseudopodium-fasbioD), 
and  can  be  wholly  or  partially  retracted. 

Cienkowski  denies  to  the  spindles  any  power  of  motion 
except  in  connection  with  the  tracki,  but  in  both  of  his  aod 
in  the  present  form  these  have  the  power  spunlnncously 
leave  the  general  crowd  inside  the  cential  mass, at  first  Wi 
out  apparent  contact  with  a  track,  then  (propria  motm) 
mount  the  one  along  which  it  is  to  make  its  journey. 

But,  further,  in  connection  with  a  fungal  the  idcntil 
which  was  unknown  to  the  author  himself,  Cienkowski 
previously  drawn  attention  to  a  filamentary  form  of  pi 
dium,  with"8pindle8"movingalongthethreada.'  Thig{' 

?;b1")  he  describes  thus  (curtailed): — "Upon  culture  of 
ur  some  time  upon  a  slide  1  found  the  entire  tield  covered 
byahranchednetworkof  threads.which  here  and  there  ehoi 
fusiform  thickenings.  Upon  following  the  course  of  iheM 
threads  for  eertaindistanccs.largediiferently  shaped  colourless 
protoplasma-maases  were  encoiintereil,  from  which  the  wholo 
structure  drew  ila  material  aa  from  a  reservoir — so  to  sny, 
budded  out  from  it.  Upon  attentive  examination  of  the 
plaeuin-aggregates,  it  rendered  itself  ni>pnreut  that,  nt  any 
place  (hereof,  a  projection  or  prominence  first  makes  its  ap- 
pearance. This  prominence  becomes  constricted  at  ita  base, 
assumes  a  futifurm  tigure,  then,  removed  from  the  principal 
mass,  drawing  a  thread  with  it.  In  llie  uttmtt  way  sprouts 
out  from  the  protoplasm  a  new  spindle,  which  likcwisu  thin* 
off  nt  it«  base  into  a  thrcnd  and  follows  the  one  first  formed. 
Whilst  thus  coiiiinuou»lv  new  spindles  and  thrnuU  proceed 
from  the  main  reservoir,  ami  hecnmc  carried  uhmg  lbs 
'  track'  (' Fnduhhuhn '),  the  whole  thread  creeps  forwuifl 
■  Cimkowiki;   "  I>u  riumtnlitiin."  ta  Prituniiuu't  'JaiirbflGbn^H 
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Ihe  end  epmdle  direcled  fciremost.  Tke  filamente  proceeding 
^rom  the  reservoir  are  to  be  identified  with  the  basic  sub- 
■Hancc  of  the  plasmodium,  l)ie  s|iitulles  and  etnugs  with  the 
Hpanular  Eubstaiice.  The  movement  of  the  thr<^ad  is  ex- 
Jfreueljr  slow,  scarcely  directly  perceptible,  that  of  the  spin- 
BUc  much  more  noticeable. 

■  "  Em  route  the  spindles  may  not  be  equally  mutually 
■Kmote;  here  and  there  one  becomes  accelerated,  and  lays 
Btself  longitudinally  ou  the  one  preceding  it;  this  is  fullowcd 
Hb;y  nnother,  and  so  on.  In  this  way  originates  a  cluster  of 
^Rtindlea  which  fuse  together  in  a  string,  continuing  its  way; 
Bfee  thread,  however,  keeps  its  own  ])osition  and  extension, 
MTe  we  thus  here  compelled  to  distinguish  between  the  less  | 
Btotilc  basic  substance  and  a  second  gliding  one.  Anothei 
Hpterpretalion  that  tlie  spindles  are  hut  enlargements  of  thafl 
■breads,  which  become  moved  up  and  down,  is  inadmissible,  ' 
Becaare  the  spindles,  as  we  have  seen,  considerably  alter 
Btieit  6gnre  en  route,  coalesce,  become  divided,  and  proceed 
^kom  the  main  reservoir." 

B  lUe  author  nt  the  conclusion  of  his  memntr  on  the  Laby* 
^pnthules'  again  refers  to  this  curious  "  Fadeiiplasmudiui 
J^pertaining  to  (he  unknown  fungal  (taken  by  him,  he  e 
HoeutiouB,  from  the  earth  of  some  flower-pots),  and  he  regrets  I 
^uat  be  was  never  able  to  refind  it  for  further  exaininutton 
Hrith  tlie  fresh  light  and  new  ex|>erience  derived  from  the 
Btudy  of  the  two  marine  forms  constituting  his  new  group 
Huued  Labyrinth ulcEe.  At  that  time,  as  is  seen,  he  regarded 
V  the  central  balls  u»  protoplasmic  bodies,  from  which  each 
Hpindic  upon  beginning  its  wandering  was  produced  by  con- 
BCriclion.  That  the  spindles  pre-exist  in  the  central  clusters 
Kb  such,  or  in  the  form  of  globules,  was  then  a  fact  unknown 
^p  him,  whether  it  were  that  this  differentiation  in  the  fila- 
Kienlary  plasmodium  (Faden plasmodium]  was  not  really 
Bxistent  at  all,  or  that  the  delicacy  of  the  object  and  the 
Hiifficulty  of  observation  concealed  from  him  the  true  state 
Bf  facts.  The  filamentary  plasmodium  observeil  under  a 
Hovering  glass  always  perished,  for  at  (hat  time  he  had  made 
Ho  ose  of  tlie  '  moist  chamber.' " 

■  There  is  thus  pretty  evidently  a  considerable  Tesemblani 
Hi  this  organism,  whatever  it  be,  to  that  herein  described. 
H^  The  author  alluded  in  his  previous  memoir  on  the  Plasmo- 
BSum  to  this  "  enigmatical  "  production  in  order  to  compare 
Hk  with  certain  verj'  similar  though  not  seemingly  at  all 
Hneutiftd  conditions   of  the  plasma  of  certain  Mycetozoa.' 
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Keferruig  to  ccrtxiii  filiimcntary  forms  assumed  tlietebyt 
draws  aUcnUon  to  tlic  "  formation  of  lenticular  enlargements* 
of  the  basic  substance  of  the  threads.     The  miinWr  and 
size  of  these  of  course  dcjieiids  upou  the  pcrBistoiice  of  thtr 
itiCPrruptioiis  of  ihc  current,  as  also  upon  the  quantity  of  tho 
substance  flowing   onwards   after  each   interval   of  paui 
These  isolated  masses  of  the  granular  snbstnnce 
along  the  thread  up  and  down,   approach,  coalesce  into 
larger  expansion,  or  become  removed  from  one  another 
basic  mass  of  the  thread  remains  al^io  here  motionless." 

Now,  I  am  much  inclined  to  think  that  a  conipariaon  of 
the  phenomena  as  here  described  by  Cienkowski  for  the 
Faden Plasmodium  in  Mycetozoa,  with  those  evinced  by  the 
orgunism  brought  forward  by  me  in  this  eoinmuuieation, 
still  less  a  detennination  of  these  as  but  the  expressions  of 
similar  structures  would  not  be  tcuuble.  The  appearances 
and  characteristics  evinced  by  my  form  seem  more  to  ndmit 
of  comparison  with  the  fungal  (from  the  flower-pot)  rt-ferrod 
to  by  CicnkowsUi,  but  there  appear,  so  far  as  can  be  judged, 
general  points  of  dittorence — of  course  no  one  eoiild  for  a 
moment  regard  them  as  identical.  If  we  judge  ariglit  from 
CienWowski's  figure,'  the  "spindles"  in  his  unknown  organism 
(from  the  flower-pot)  do  not  seem  of  differentiated  character 
from  the  tracks ;  tlicy  seem  to  he  composed  of  the  basic  sub- 
stance, and  to  contain  the  same  extremely  minute  granules, 
notwithstanding  that  they  have  an  independence  of  move- 
ment. Unlike  the  marine  Labyriuthulctc,  they  do  not  seem 
to  he  nucleated,  and  in  that  respect  would  agree  with  those 
of  my  organism.  But  in  the  latter  the  "  spindles  "  are  un- 
doubtedly pre-existcnt  in  the  central  mass,  and  are  of  quite 
different  colour,  consistence,  and  character  from  the  basic 
■ubstanco  containing  them,  or  the  "  tracks  "  on  which  they 
travel. 

We  have  thus  lo  do  with  nn  organism  singuLai 
details  and  highly  puzzling  as  to  Us  real  nature — one  wl 
offers  but  few  resemblances  to  recognised  and  descril 
ohjccis.  Its  outward  "  facies"  and  ils  most  striking  rcsi 
blanccs  doubilesa  suggest  affinity  to  the  Labyrinth  oleic , 
especially  L.  vUeiUtut,  Cieok.,  but  this  may  be  a  mere  resem- 
blance, nolhtng  more,  if  wc  wore  fflci|M.n'nt' J  «ith  itl 
development.     It,  like  the  marine  furm»,  ::  rict 

to  C'ienkowski'a   as  yet,  even  lo   bim.  i^al 

(from  tbe  flower-pot);  it  hiu  a  Inc  stiii.  /u 

conditioRS  of  Mycetozoa,  as  iioint«d  out  ^U..  .,,  i. ..  ..^.v-.^l^ 
In  tlio   absence  of  a  "nucleus"  it  agrvca  wilb   Jduofld 
I '  Uc«it.,T.XIX,f.  Biuia.    J 


they 
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Hfickel).     But,  whilst  it  as  yet  shows  no  "  fructification. 
o  reproductive  process,  in  any  more  strict  sense  of  the  word, 
t  decisiiin  as  to  its  real  nature  must  remain  in  abeyance. 
31eaiitiine,  in  itself   and   its  specialities,  it  is  an  existence 
'autte  distinct  from  any  other  hitherto  described,  at  least  so 
nr  as  I  have  noticed. 
I  am  myself  ver)-  strongly  inclined  to  hold  by  the  vieiT; 
khat  Sarcoilic  existences  {at  least  those  of  the  fresh  waters), ' 
kliat  is,  "  IlliiiEopoda,"  in  a  broad  sense,  cmbritcing  various 
UyiK-a,  simple  as  tbry  aie,  aie,  in  fact,  very  fixed  und  per- 
hnanent  organisms.     Ummd  up  with  certain  "  forms  "  seem 
ftn  be   tbcir  own  inherent  specialities  of  structure   and  of 
kxture,  tbinr  peculiiirlties  of  teToperament  (if  one  might  be 
Ulowetl  to  use  the  word  in  relation  to  so  lowly  objects),  their 
dioc^ncrnsies  of  behaviour,  of  manner,  of  habit,  their  peca- 
Biaritie:'  of  colour,  or  its  cbangesj  their  greater,  or  less,  pre- 
■dilection  for  crude  "  food,"  or  seeming  total  abstinence ;  and 
nftlthou<^li  the   present  organism  cannot  be  looked  upon  as 
>elonging  to  Hhizopoda,  it  is,  at  least,  not  less  strongly 
tonrked  than  any  of  the  not  very  numerous  but  yet  mul- 
tifarious   sarcodtc    existences    which     the    fresh     waters, 
tnore  or  leas  abundantly  or  scantily,  offer  to  notice.     But 
piill    any  generic  or   specific  "  charactera "  that  could  be 
icribed  to  it  would  seemingly  be  of  but  a  temporary  or 
knifidai  nature,  pending  its  further  history.     Since  I  first 
net  with  it,  it  has  pertinaciously  refused  to  present  any 
idditioufd    particulars  as  to  its  development.     The  nearest 
lite  at  which  I  know  it  to  occur  is  some  sixty  miles  from 
Dublin,  but  I  am  inclined  to  suppose  it  willbot  turn  out  to 
'  e  very  uncommon,  and  at  other  seasons,  or  other  localities, 
»  other  observers,  it  may  unfold  moi^e  of  its   history  and 
lurther  data,  to  throw  a  light  on  its  true  nature. 

Ad  interim,  it  may  perhaps  be  well  to  epitomise  its  dcscrip- 
ion,  without  attempting  to  refer  it  to  any  special  class  otj 
trder  for  the  present,  under  the  name  of 
Chlamydotn'jxa  labyrintkutoides,  n.  g.  et  sp. 

Generic  ckamclert: — 

Body  substance    enclosed  in    a    multilnminatcd  cellulose 

mvelope,  whence,  through  an  ap|)iirenlly  lacerated  aperture, 

6io  non-nucleated    granule- bearing    protoplasmic  contents 

tow  and  again  emerge,  irregularly  giving  off  at  the  sarat 

pme  in  an  arborescent  manner   gradually  tapering   rai 

ntions,  and  emitting  numerous  cxtiemcly  slender  hyali 

.  imifying    threads    ("  filamentary    tracks  "),    occasions 

ioalescing  and  forming  a  more  or  less  complex  "labyrint! 

Jog  which  proceed  from  the  central  mass  (.m  {torn  c  lef 
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roir)    numeroui  little   tbprein   pre-existent,   non-nacli 
Klubulur,   but    plastic,   bodies,   which   during    progieMuai 
luiunic  ft  fuNifcirin  figure  ("spindles**). 

Specific  characters .- — 

Very  variiiblc  in  dimension!,  in  an  early  stage  cndo- 
parnsilic,  tbul  i-,  living  within  the  tissues  of  aquatic  plants; 
gniicral  tiiaNi,  with  or  without  subdivision,  becoming  periodi- 
cnlly  ri-poutedly  oncvsted ;  enveloping  cont  hyaline,  glossy, 
of  a  piito,  yeUowinli  colour,  when  viewed  at  margin  (or 
tlirougli  its  greatest  thickness) ;  remaining  thus  long 
durmnnt,  and  in  that  condition  the  "spindles  "  globular  ; 
pigmont-grnuulrs  yellowish -green  or  bright  red,  rounded, 
or  irrfgiilnrly  shaped,  very  dense ;  now  and  again  putting 
im  the  rtierKotic  cotiditiou,  and  forming  a  highly  ramified, 
nrbort'tirvut  utrwturc,  the  cculral  mass  then  presenlii 
OumiTOUs  rounded  pulsating  vacuoles;  the"filt 
traeks"  extremely  slender,  quite  hyaline,  tlie  "spini 
bluish  in  colour,  iioniogencous  in  appearance,  plastic, 
|trn)trcM<uii  kIow,  grulual,  aUdiug  -,  when  in  motion,  al._. 
lo^iB  *<*  10^10  <^  '^i*  i>>^  ii  length  and  Rbout  lulf  so  broad. 


On  tkt  Thrcxd  Buoht  or  Tka. 
Bjr  \\m  lt«T.  M.  J.  BxKKSLKT,  MJL,  FX.S. 

Thk  t«ft  ptatil,  Kkt  rrrcy  othrt  sobjcct  of  caltiratkn,  is 
»X}wBnt  lv<  it>  Awn  p*<«tiu  CMOUM  witluii  tk)  satBal  mi 

•fViHa^Mhti'tt  wwrftmwAftpMrdietedaetDaBiBtitefiiana, 
Wt  «tk>A  ^«^v  t-vn  MratUiwit  i»  he  canvJ  br  a  little  boa 

V  u»MWr  a<Kti— .  «luck  sea*  to  be 


r-*.-^WJtT  •&•«  to  a  <wev  «bK^  vnim 


OM  TRI  TBBBAD  BLIQBT  OP  TEA. 
tion,  SO  that  it  ie  impossible  to  state  to  nbat  genus  they  belon{ 


tia.  1,  the  tip  of  one  of  the  creeping  bodies  magnified. 


It  is  not,  howeTCr,  uncommon  in  tropical  countriea  for  ftingi  tofl 
~  e  developed  on  living  plants,  either  on  the  stems  oi  leaveSaT 


Tm.9,rt\m»entiitpmtitmo(lta.(a(  Jndrapknttri/btiala  willi  the  Wist* 
"  I,  ouil  B  taioate  Stfignla  (a),  magaiGed. 
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where  there  ia  considerable  moistare  accompanied  by  I:  _ 
In  such  situations  Dictyonema  tericeum  is  not  iiifn-^ucnt, 
ttiid  JH  generally  felted  with  a  green  alffa  j  and  /).  ipongtoxum, 
a  far  finer  species  with  the  same  cracked  hymenium,  occurs 
in  Cuba.  Polyporus  frutieuin  grows  iu  the  same  island  ou 
living  shrubs,  often  clasping  the  twigs,  while  Rhhina  ttpong- 
io»a  grows  vertically  in  simitar  situations  gorged  with  wuter  ; 
besides  which  we  have  Cora  pavoma,  Thelephora  pedicellata, 
HypolysBtia Montagneiy'va ^imtifiT n\.\x&\\ons,  und>  what  is  per- 
haps more  nearly  to  the  purpose,  Wasamorpha  corynepkora. 
There  were  one  or  two  parasites  on  llie  leaves  belunjc^ug  to 
the  cpiphyllous  lichens  of  the  genus  Strigula,  hut  scarcely  in 
a  sufficiently  perfect  state  to  give  their  specific  names.  One 
of  these  (fig.  2  a)  had  perfect  minute  black  perithecia  con- 
taining ciavale  asti  with  linear  curved  sporidiu '0001  iacb 
long    (fig.  S).     Besides  these  were  little  shield-like  '    " 


%^= 


Yia.'i,ai,c\aai  iporidia  rrotn  (a),  mugnified. 

consisting   of  cells  radiating  from  a  central  aperture  4 
taining  oblong,  stafT-shaped,  trisepUtc  spores,  hollowed  I 
at  the  »idc3,  '001  inch  long,  on  slender  prdicels,  and  incloi 
u  pale  green  endocluome  (fig.  4}.      Wheth(^  these  i 


Tiii.  I,  i!iir-i  «illi  ipom,  nugnirteti. 
•ute  of  aomc  Striguta  or  of  wunc  minuk-  nicomycgtom  faj 


r;  KIDO  (»X  tPONTAtOEODE  HOTSMEMT  tIP  Ht'CLEOLI, 

:  is    impUMStble,   jii^hiips,   to   say  with   certainty.      It  isjj 
nwever,  k  Tery  pretty  ohjecl  umtcr  the  microscope.  ■ 

iThcre  were  Jirsides  on  the  leaves  irregular  bullate  bfidie»'l 
T^.  2)  resembling   Cyntopun,  but  without  any  trace  of  fruc-*! 
BcatioD.     It  is  not,  howeverj  supposed  timt  these  parasites  [ 
re  rrally  in  the  first  inslance  injurious,  as  they  are  produced 
pdy  on  the  leaves  when  they  are  so  far  advanced  that  they 
ire  nspIejiB  for  any  economic  purpose,  though  it  is  postiible 
^t  if  iKcy  occurred  to  any  great  extent  they  might  have  ■ 
"me  iiifjuence  on  tjie  product  of  the  succeeding  year,  aulJ 
e  same  is  possibly  the  case  with  the  thread  blight. 


IONS  OB  Spontaneous  Movement  of  Ndcleoli.  1 
By  P.  KiDD. 

DiTRiNO  an  examination  of  the  ciliated  epithelial  cells  from 
n  frog's  mouth  Dr.  Klein  drew  my  attention  to  certa^in  cells 
^irith   special    characters  to   he  referred    to  presently,  the 
^^cleoli  of  which    exhibited  a  creiiated   ajipearance ;    this 
roused  the  suspicion  of  this  being  due  to  amfflboid  move- 
ment.    They  were  therefore  subjected  to  a  continuous  and 
kreful  observation,  and  it  was  found  that  this  was  actually 
'e  case,  \\z.,  that  these  nucleoli  perform  spontaneous  move- 
mt.     In  a;i  ordinary  saline  solution  preparation  in  which 
heee  movements  were  observed  they  were,  although  distiuctf 
I  not  very  marked,  and  it  was  therefore  desirable  to  repeat 
e  experiment  under  more  favorable  conditions,      A  por- 
J&n  of  epithelium  from  the  same  frog's  mouth  was  prepared 
Bfietwcen  two  thin  cover-glasses,  in  a  drop  of  "humor  aqueus" 
psbd  a  thin  layer  of  oil  was  then  painted  round  the  edges  of 
nAv  c<iTer' glasses.       The    specimen  was    then  placed  on  a 
Strieker's  warm-stage,  and  examined  under  a  No,  10  immer- 
"^  lofHartnack.     The  temperature  of  the  warm  stage  was 
lat  S9°  C     Several  cells  were  a;^ain  found  similar  to  those 
Bore  noticed,  viz.,  cells  differing  from  the  other  epithelial 
lis  in  having  no  cilia,  in  their  distinct  outline  and  large 
K,  and  in  Uie  pale  and  uniformly  granular  nature  of  their 
■otnplasm.     They  possessed  a  large  ovoid  vesicular  nucleus 
■"e  (he  other  epithelial  cells  present,  and  were  provided  with 
nrgf.*  nucleolus,  sometimes  with  two  nucleoli.     The  larger 
iclcoli  measured  0003! mm.,  the  smaller  00015 mm.  in dia- 
As  far  as  morphological  characters  go  these  cells 
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were  not  lymphoid  corpuscles,  for  they  were  very  large,  much 
like  L-olumnar  epithelial  cells,  at  the  same  time  eomewhat 
irregular  ia  their  outline.  It  should  be  mentioned  that  aa 
the  frog  was  suffering  from  inflammation  of  the  mucous 
membrane  of  the  mouth,  these  special  cells,  from  their  large 
size,  irregular  shape,  and  the  absence  of  cilia  were  probably 
young  epithelial  cells.  On  obeervingone  of  these  cells  after 
a  short  time  a  process  was  developed  from  its  nucleolus, 
which  very  soon  after  was  seen  to  undergo  a  change  not  only 
in  length  out  also  in  direction.  In  tvro  or  three  cases  the 
processes  given  off  from  a  nucleolus  possessed  a  knob-like 
projection  at  their  free  end,  which  seemed  lo  vary  in  distinct- 
ness in  the  course  of  the  observation.  After  a  few  days 
another  examination  of  the  epithelial  cells  from  the  mouth  of 
the  same  frog  was  made  under  similar  conditions,  that  is  to 
say,  the  cells  were  examined  between  two  cover-glasses  in  a 
drop  of  "  humor  aqueus,"  on  a  Strieker's  warm  stage.  Again, 
am<«boid  movements  were  observed  in  the  nucleoli  of  these 
special  cells,  two  or  more  processes  were  observed  to  spring 
from  several  nucleoli.  In  some  eases  these  processes  were 
provided  with  a  small  lateral  branch,  and  in  one  instance 
such  a  branch  disappeared  and  a  corresponding  branch 
appeared  at  another  point. 

From  Waldeyer's  Iteport  in  the  '  Jahrcsbericht  iibcr  die 
Leistungen  und  Fortschritte  in  dor  Anatomic  and  Physio- 
logic' for  1873,  I  find  that  Auerbach  in  his  treatise  < 
nuclei  attributes  amoeboid  movement  to  the  nucleoli  i 
certain  irregularities  in  their  shape  ;  he  htia  not,  howei 
observed  these  movements.  Metschnikoff,  on  the  other  ba 
has  observed  movempnt  in  the  nucleoli  of  salivary  glaudi 
larva  of  ants.  Balbiani  and  v.  La  Valettc  St.  Geo 
observed  the  same  in  the  germinal  spot  (i.  e.,  nncleolu«)'d 
the  ovum  of  the  spider  and  dragon-fly.  Quite  recently  F 
Alexander  Brandt  described  amoeboid  movements  obsert 
in  the  nucleoli  of  thcuvaofBlattaOricntaliB(Max  Schultl 
Aicbir,  vol.  10,  part  iv). 
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He  Stkuctcre  t^  the  Pacinian  Corpuscles  considered 
with  RBFEREXCE  to  the  HoMOLoaiES   of  the  several 

PAHTS  COMPOSING  THEM,       By  EdwARD    SchAFER,    Assis- 

lar I- Professor    of    Physiology    in    University    College, 
London.     (With  Plates  VllI  and  IX). 

L  Stbdied  generally,  a  Pacinian  corpuscle  may  be  looked 
on  as  consisting  of  tliree  parts — the  central  fibre,  the  core, 
d  the  capsular  enclosure.  I  propose  in  the  first  place  to  note 
pwn  the  tesult  of  observations  upon  the  structural  appear- 
Rces  presented  by  each  of  these  parts,  as  ordinarily  met 
nth,  without  entering  into  the  consideration  of  the  variations 

ihich  present  themselvex  more  than  may  seem  necessary  for 
e  elucidation  of  the  structure ;  and  then  to  discuss  briefly 
e  homologies  which  the  component  parts  of  the  Pacinian 

trpuscle  severally  bear  to  the  parts  which  compose  the 
btering  nerve,  at  the  same  time  indicating  the  manner  in 
nich  the  striiclnreB  of  the  one  appear  to  become  continued 
llto  those  of  the  other.  j 

■  The  observations  were  in  all  cases  made  upon  the  Pacinian  J 

Hpiiscles  from  the  cat's  mesentery ;  these  having  been  eclecled  '1 
en  account  of  the  facility  witli  which  they  are  obtainable  in 
the  fresh  condition,  combined  with  the  fact  that,  according  to 
^  unanimous  testimony  of  observers,  their  structure  differs 
'b  uO  essential  particular  from   that  of  the  corpuscles  met    , 
fiUi  OQ  the  nerves  of  various  parts  of  the  human  body. 


Tim  Cetiiral  I^hre. 


9  first  shown  by  Graiidry,  this  presents  a  distinct  appear-. I 
B  of  fibrillation,  the  fibrils,  as  a  rule,  crossing  one  another  X 
y  obliiiuely  (see  Plate  VIII,  fig.  S,  ef);  thusrcndciingit  ] 
fBcult  or  impossible  to  trace  each  separate  fibril  ihrough- 
;  its  whole  length.     The  central  fibre  is  uniform  in  size 
i  towards  its  extremity,  where  most  commouly  it  he- 
enlarged  ;  but  sometimes  there  is  no  distinct  swelling,, 
i  fibre  being  merely  marked  at  its  sides  with  minute  deu-  , 
l^ulatioDB  or  projections,  from  which,  in  preparations  stained^ 
1  chloride  of  gold,  fine  fibrils  occasionally  appear  to  pro'T 
^d  outwards.    (In  one  instance  the  central  fibre  terminated 
ituptly  after  traversing  only  two  thirds  of  llie  length  of"  the 
ire,  by  a  rounded  extremity,  uniform  in  diameter  with  the 
'  ■    f  the  fibre.)     The  terminal  enlargement,  when  present, 
1  both  in  size  and  shape,  in  some  cases  having  a 
I  rounded  outline,  in  others  an  irregular  shape,  with 
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acuminate  processes.  Its  eiibalancemther  appears  granular,  __ 
more  homogeneous,  and  refracting  tlie  light  strongly  ;   in  th« 
first  case  the  fihrils  composing  the  central  fibre  may  of>«n  be 
seen  to  spread  out  into  the  substance  of  the  enlargement ;  in  the 
second  this  lust  is  probably  covered  with  ti  thin  layer  of  wl  ' 
substance  similar  to  that  composing  the  medullary  shentb 
the  nerves,  and  the  arrangement  of  the  fibrils  isthusobscui 
The  terminal  enlargement  as  well  as  the  remainder  of 
central  fibre  becomes  deeply  stained  by  chloride  of  gold,  mi 
more  deeply  than  the  substance  composing  the  surround  _ 
core,  but  even  in  very  BuccessfuUy  stained  preparation* 
have  hitherto  failed  to  discover  a  fine  network  of  nc 
fibrils  around  the  extremity,  as  described  by  A,  Budge.     If 
tlie  terminal  enlargement  is  of  considerable  size  it  may  con. 
tain  a  clear,  round  nucleus,  with  nucleolus,  generully  ob- 
seured   by   the  granular  substance  of  the   enlargemcnL    * 
nucleus  ia  not,  however  of  frequent  occurrence,  u  Jai    ' 
wituch  and  Ciaccio  have  described. 

It  is  not  at  all  uncommon  to  find  the  central   fibre  acei 
pauied  for  a  short  disliince  within  the  core  by  the  while  sub- 
stance of  the  mtdullary  sheath  (U,  fig.  3);  this  has  been 
noticed  by  various  observers,  ns  well  as  the  fact  thut  the, 
white  substance  may  reappear  here  and  there,  especially 
bend  in  the  core;   I  have  besides  in  more  than  one  iusti 
noticed  the  mcduUated  fibre  passing  quite  through  one  Pi 
nian  (generally  a  smaller  one)  to  ti-rminnte  in  another, 
out  loss,  or  even  diminution   in  thickness,  of  its  medi 
sheath  (A,  fi^.  3).    Axel  Key  and  Ileizius  also  describe  _ 
fibre  as  occasionally  retaining  the  medullary  sheath  aa  faf^ 
the  terminal  enlargement.     Urdiuarily  there  is  no  meduir 
or  white  substance  surrounding  the  fibre  in  its  course, 
fact  is  readily  determined  by  the  action  of  osmic  acid,  wl 
speedily  blackens  the  fatty  substances  which  mainly  com] 
the  medullary  sheath  of  tne  nerves. 

Sometimes,  when  the  central  fibre  bifurcates,  one  of 
brunches  m:iy  retain  a  medullary  xhcnlh  and  the  other 
continued  aa  a  pale  fibre. 

AVith  regard  to  the  presence  or  absence  of  a  membrai 
structure  corrrsponding  to  the  primitive  sheath  (Seh' 
sheath)  of  the  nerves,  it  will  be  Kufficienl   hero  to  state  till 
no  indication  of  such  a  structure  could  be  deiecli'd  inimediatily 
investing  tlte  central  fibre,  either  when  viewed  liiugiiuriin.illy 
or  in  traoavcrso  aeciion,  nor  any  luicH  in   the  iuimfdr  '*' 
neigbboorhood  of  the  fibre  which  might  belong  to 
sbcalb. 
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corpuscle  precisely  rcsembleE  the  as.i6-cy1indcr  of 

The  Gore. 
!he  substance  composing  the  core  is  commonly  described 
King  alike  throu<;hout ;  but  in  many  corpuscles,  il'  not  in 
nn  ouUt  nucleated  part,  of  variable  exteut,  may  be  dis- 
^hed  from   tiie  almost  homogeneous,  non-nucleated  sub- 

Bee  irhicli  immediately  surrounds  tbe  central  fibre.     On 

cttrefnl  fucussin;;,  and  under  r  higli  power  of  the  microscope, 
t)i(?  inner  part  presents  an  appearance  of  indistinct  longitu- 
dinat  striation,  which  in  a  irausveree  section  appears  irregu- 
larly concentric  (see  Plate  VIII,  fig.  2  A) ;  the  outer  appeals 
composed  of  protoplasmic  cells,  like  connective- tissue  cor- 
puscles, each  with  a  clear  oval  nucleus ;  next  to  the  inner 
part  are  a  few  Uattened  nuclei  seen  in  section  as  mere  lines. 

tOsiuic  acid  (as  shown  by  Michelaou),  chloride  of  gold, 
iBiatoxylin,  and  most  of  tbe  ordinary  staining  fluids,  culour 
p  whole  core  much  as  they  colour  protoplasm. 


The  Capsular  Envelope. 
ic  structure  of  this  can  only  be  properly  elucidated  by 


udy  of  sections  and  by  teased  preparations.  Examined 
in  the  ordinary  way,  fresh,  in  an  indifferent  fluid,  the  core  of 
the  Pacinian  corpuscle  appears,  as  is  well  known, surruunded 
by  and  enclosed  in  a  number  of  concentric  membranous 
"  ipsulea,"  which,  since  Hoyer  showed  that  treatment  with 
.te  of  silver  brings  to  view  epithelioid  markings  upon 
1,  have  since  been  commonly  regarded  as  composed  each 
a  single  layer  of  flattened  cells  with  a  certain  amount  of 
lective- tissue  fibres,  both  white  and  elastic,  on  one  or 
surfaces.  'I'he  so-called  capsules,  also,  appear  separated 
one  another  by  a  clear  fluid,  less  in  amount  both  close 
le  core  and  near  the  exterior  of  the  corpuscle,  so  that  at 
le  parts  the  capsules  appear  closer  together  than  in  the 

lediatc  region, 
lot  a  new '  view  of  the  structure  has  recently  been 
lUght  forward  by  Axel  Key  and  Retzius,  according  to 
_om  the  supposed  simple  capsules  each  consist  of  (wo  laycra 
fiatteacd  cells,  placed,  as  il  were,  back  to  back ;  and  tbey 
draw  attention  to  tbe  fact,  which  had  been  previously  pointed 
out  by  Ciiiccio,  that  the  iiiteri:apsular  spaces  are  not  merely 
filh-d  wiih  an  albuminous  fluid,  but  are.  to  a  greater  or  less  1 
(i-  extent  in  different  parts,  pervaded  by  fibres  boih  white  and 
AsomcttbntaimiUrvieir  Ecemi  lo  bavc  ucoutrcd  to  llciile  and  KoUikcr, 
rvjevted  b;  thum. 
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elastic,  which  are  more  abundant  in  the  immediate  di 
bourhood  of  tlie  cells,  forming,  here,  u]  fact,  definite  la^ 
hut  some  of  which  pass  obliquely  across  the  interspiicea  and 
connoct  these  layers.  The  observations  here  to  be  recorded 
tvs  to  the  structure  of  the  capsular  envelope  are  for  the 
part  confinnalory  of  those  of  Key  and  Uetzius. 

The  fibres  which  lie  between  the  so-called  capsules  mai 
Been  even  by  the  ordinary  method  of  cKamiDatinu,  hut  n 
their  general  direction  is  transverse  to  the  long  axis  of 
corpuscle  tfaev  appear  mostly  as  fine  dots  or  granules  in  the 
fluid  {fig.  2),  being  seen  in  optical  section;  by  the  employ- 
ment of  the  fine  adjustment,  however,  it  may  be  determined 
that  the  dotted  appearance  seen  is  in  reality  due  to  the  pre- 
sence of  fibres. 

In  thin  sections  of  Facinians  which  have  been  prepared 
with  chloride  of  gold  the  layers  of  the  capsular  envelope,  at 
least  the  outermttst  ones,  are  readily  separable,  as  shown  iu  PI. 
IX,  fig.  4,  a  a'.  In  such  preparations  the  albuminous  fluid  be- 
tween the  so-called  capsules  is  coagulated,  and  the  membranes 
whicli  bound  it  are  thereby  more  firmly  united,  so  that  when 
an  attempt  is  made  to  separate  the  layers  the  separation 
takes  pitice  at  the  line  of  the  capsules,  that  is,  between  the 
two  layers  of  cells  of  which  each  so-called  capsule  is  com- 
pOi>ed.  So  that  we  are  able  to  peel  off  from  the  capsular 
envelope  Liyers  or  tunics  which  are  covered  on  cither  surface 
by  a.  stratum  of  epithelioid  cells,  the  sji<ice  between  these 
strata  being  occupied  by  fibres  aiid  an  albuminous  fluid,  or, 
in  other  words,  the  coats  of  the  Pacinian  corpuscle  are  ia 
ipniity  hollow,  and  composed  of  the  following  structures,  vis. 
a  layer  of  thin  flattened  cells  bounding  them  cxtentally ;  n 
space  containing  a  clear  fluid  ivilh  a  greater  or  less  number 
of  fine  fibres,  the  latter  being  chiefly  collected  near  the  cells, 
but  some  extending  obliquely  across  the  interspace ;  ai  ' 
layer  of  flallened  cells  bounding  the  space  intcrually. 

What  have  bilherto  been  called  the  capsules  of  the  Pact] 
corpuscle  are  not  isolable  without  rupture  of  the  fibres 
stretf^h  across  the  iutrrsnaces,  and  each  capsule  miut 
fore  be  regarded   as   belonging  half  to  one  tunic  of  the 
puscle  and  half  to  unothcr.     Sonx-limes,  indeed,  as  has 
been  known,  a  cleft  containing  fluid  may  here  and 
Ik  wen  between  the  two  halves,  these  being  slightly 
rated   from    one   another.      It    will    therefore   Iw   bett 
future,  altt^ther  to  discard  the  terra  "  capsules  "  and  to 
pnly  of  the  "  coats  "  or  "  tunics  "  of  the  corpuscle,  roi: 
tliereby  the  IniUow  layers,  bounded  by  liutleued  C4ilU, 
dtwnped ;  to  apply  the  tfirm  crtpaulty  to  these  cwai 
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lunica,  as  Key  and  Retirius  propose,  would  be  productive  of 
endless  ronfuaion,  the  term  having  been  so  long  used  in  a 
didrrent  sense. 

By  far  the  readiest  mode  of  demonstrating  the  fibrons 
structure  of  the  coata  of  the  Pacinian  is  to  immerse  Ihe  latter 
u  dilute  solution  of  chromic  acid  (^  per  cent.)  for  some  days, 
1  then  either  to  make  thin  sections  of  the  corpuscle  with 
J  or  carefully  to  break  it  up  with  needles  upon  a 
I  slide,  if  the  latter  melho<l  be  employed  it  will  be 
Lnd  that  the  tunics  of  which  the  capsular  envelope  is 
mposed  very  readily  tear  in  a  direction  transverse  to  the 
ds  of  the  corpuscle,  and  small  shreds  are  obtainable  which 
lethibit  the  general  structure  of  the  tunics  and  the  arrange- 
ment of  the  tibres  within  them  in  the  clearest  possible  man- 
ner. This  is  shown  in  surface  view  in  fig,  6,  Plate  IX,  and  ' 
in  profile  in  fig.  5 ;  the  details  of  the  structure  will  be  best 
uoderstood  by  referring  to  the  description  of  the  Plates. 

Omtinuily  of  the  S/ruc/ures  composing  Ihe  Entering  Nerve 

with  those  of  the  Corpuscle. 
The   entering   nerve  of  the   Pacinian  corpuscle  consists  ' 
Jly  of  a  single  medullated  fibre  enclosed  in  a  prolonga- 
I  of  the  neurilemma  of  the  nerve-truuk  from  which  it 

■  £numerating  the  structures  which  compose  the  nerve-fibre   | 
pd  it«  special  sheath  from  within  out,  there  is,  first,  the 
■is-cylinder  occupying  the  centre  of  the  fibre  ;  around  this 

e  medullary  sheatn  or  white  substance  of  the  nerve ;  im- 

idialely  external  to  this  a  delicate  layer  of  protoplasm  with 

•At  oval  nuclei  imbedded  in  it  at   definite  intervals  (the 

otoplasm  is  more  abundant  in   the  neighbourhood  of  the 

■nclei,  and  the  layer  is,  moreover,  much  better  marked  in 

joung   nerves] ;  this  protoplasmic  layer  is  enclosed  by  the 

'  By   the  Icnu  nmrilimaa  Ijbs  Iohr  been  descrihed  snd  is  cominoiilj 

underatnod  the  apcciil  slieatb,  noir  aictrlBined  to   posiiess  a  iBininated 

Biniotuie,  wliich  envelopes  each  Tuniculus  or  bundle  ot  nerre-Gbreti,  and  a 

olonnUon  ot  which  maj  often  be  traced  BecompaDjins;  evan  single  fibres, 

'  'ar  losttDce,  in  the  case  of  those  paasiog  to  the  PsciniAn  corpuscles. 

r,  RanTier,  to  whom  we  owe  much  of  what  is  known  concerning  the 

t  of  the  funicular  aheRtb,  retaios  tjie  use  of  Ihe  term.     Owing, 

r,  to  its  hnving  been  npplifd  somewhat  indiscriniinalelj,  and  occa- 

||1kUt  lued  to  iudicaie  the  ulicalh  of  Schwann  or  primitive  abeulh  of  the 

n-Obn.  mfttij  liistologists  altogether  deprecate  the  emtiiojmeDt  of  the 

B,  and   tubslitutc  for  it  that   of  periHeurium.      I  shall  in  llib  article 

ptinue  to  croplov  the  term  "  neurilemma,"  since  it  is  in  commoa  use  in 

I  DOtuitiji  it  neing,  however,  clearlj  understood  that  the  laminatid 

'mUt  sbeath  aloue  of  the  necTc  it  thereby  m 

■  \-Ot.  XT. NBW  BKR. 


I 

I 


140  EDWABD  SCUAFER, 

primitive  sheath  of  the  nen-e  or  sheath  of  Schwann ;  whilrt 
enveloping  all  are  the  numerous  laminseoomposing  the  neuri- 
lenima.  There  is,  moreover,  altogether  within  the  Utter,  a 
certain  amount  of  finely  filamentous  connective  tissue,  which 
has  long  been  known  and  described  (Sharpey),  in  which  the 
iierve-fibre  lies  imbedded.  According  to  Key  and  Reliius 
this  fibrillar  layer  (which  they  name  the  "endoneurium  ") 
is  bounded  externally,  next  to  the  neurilemma,  and  perhaps 
also  internally,  next  to  the  eheath  of  Schwann,  by  a  delicate 
stratum  of  fliittened  cells. 

They  further  show,  and  it  is  not  difficult  to  confirm  the 
observation,  that  the  lamellse  which  compose  the  neurilemma 
(perineurium)  agree  in  structure  with  the  coats  of  the  Piici- 
nian,  each  lamella  consisting  of  an  iuner  and  outer  bounding 
layer  of  flHttened  cells  enclosing  fibres  between  them,  the  only 
difierence  being  that  in  the  case  of  the  neurilemma  the  inter- 
stitial fluid  is  either  absent  or  inconsiderable  in  amount. 
Moreover,  the  number  of  layers  is  far  greater  in  the  capsular 
envelope  of  the  Facinians. 

Tracing  now  the  continuity  of  these  various  parts  of  the 
entering  nerve  with  the  parts  of  the  Pacinian  corpuscle,  we 
'  find,  in  the  first  place,  the  axis-cylinder  of  the  nerve  becoming 
directly  continuous  with  the  central  fibre  of  the  corpuselc 
(fig.  S).  The  medullary  sheath,  on  the  other  hand,  termi- 
nates, under  ordinary  circumstances,  as  soon  as  the  nerve 
enters  the  core  ;  more  rarely,  as  we  have  seen,  it  continues 
to  surround  the  axis-cylinder  in  its  passage  through  the  core. 
It  certainly  does  not  expand  to  form  the  core,  as  has  been 
sometimes  supposed,  for  in  the  first  place  the  core  is  not 
blackened  by  osmic  acid;  and  in  the  second  place,  when 
the  axial  fibre  retains  its  medullary  sheath,  this  exhibits  an 
entirely  different  appearance  from  the  surrounding  core, 
from  which  it  is  distinctly  marked  off.     To  take  nest  the 

firimitive  sheath  or  sheath  of  Schwann.  This  is  more  or 
ess  closely  applied  to  the  medullary  sheath  of  the  nerve 
just  before  it  reaches  the  core,  but  then  (6g.  2,  p  b)  appeart 
to  open  out  and  to  pass  to  the  exterior  of  the  core,  running 
at  fir»t  upparently  between  the  outer  and  inner  parlji  of  the 
core,  but  at  length  becoming  lo^t  to  view.  So  that  the  main 
part,  at  least,  of  the  core,  since  it  lies  within  the  prolonga- 
tion of  the  sheath  of  Schwann  (so  far  as  this  enn  bo  traced) 
between  it  ami  the  central  fibre,  corresponds  with  the  deli- 
cato  protoplasmic  layer  which  lies  between  the  sheath  of 
Schwann  and  the  medullary  sheath  of  a  oerve-fibro.  Tbs 
outermost  [lortiou  of  the  core,  on  the  other  hand,  is  diati 
continuous  with   the   fiue   conneclive   dnae  in   wbicfa,] 
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e-fibre  lies  embedded  within  the  neurilemma ;  indeed, 
I  tissue  loses  in  great  measure  its  fibrillated  appearance 
be  uerve-fibre  approaches  the  core,  and  exhibits  a  con- 
Tljr  curdled  aspect,  which  seems  due  to  the  presence  of 
mber  of  nuclear  bodies  like  those  above  described  in  the 
.t  part  of  the  core  (see  fig.  2). 

Sie  contiiiuily  of  the  outer  layers  of  the  Pacinian  with 
■  corresponding  layers  of  the  neurilemma  may  be  readily 
pred  even  in  the  fresh  condition ;  moreover,  in  silvered 
_wrattons  the  layers  of  flattened  epithelioid  cells  which 
lound  them  are  distinctly  traceable  spreading  out  from  the 
stalk  over  the  body  of  the  corpuscle  (Plate  IX,  fig.  1).  In 
teased  preparations  alsio  the  whole  of  the  entering  nerve  and 
its  neurilemma  may  occasionally  be  plucked  away,  with 
those  layers  of  the  capsular  envelope  which  are  continuous 
with  the  neurilemma  adhering  to  it.  The  more  internally 
situated  coats  of  the  Pacinian  seem,  on  the  other  hand,  to 
be  Huperadded ; '  near  the  stnlk  end  of  the  corpuscle  they 
comnience  abruptly,  being  attached  to  the  innermost  part  of 
the  neurilemma  fPIate  VIII,  fig.  2)  ;  this  is  then  prolonged 
around  the  core  to  form  the  innermost  layer  of  the  capsular 
cnveloj)e,  sometimes  even  a  little  beyond  the  core,  enclosing 
a  prolongntion  of  this  ;  and  the  inner  coats  are  attain  united 
J|^L  it  at  the  further  end,  so  that  they  form  with  the 
^Bpaed   core   a  tolerably  compact  mass  which  it  is  easy  to 

^^pie  observations  here  recorded  are  in  part  founded  upon 
preparations  made  by  Mr.  H.  Price,  student  at  University 
College. 
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Some  Account  of  Modkbn  Re8Earc»ks  into  the  ISATirri 

of  Ybast.     By  A.  W.   Brnnett,  M.A.,   B.Sc,  P.L.S^ 

Lecturer  on  Bolany  at  St.  Thomas's  Hospital. 

The  long-received  liypolliesis  that  yeast  ia  genetically 
connected  with  various  species  of  mould  liaa  been  »ubjccte<d 
to  severe  criticism  by  de  Bary,'  and  still  more  recently  by 
Reess,^  who  have  clearly  elionii  thai  we  have  at  present  nu 
sufficient  reason  for  assuming  a  genetic  cotmection  belvceen 
the  two  groups  of  organisms.  Since  his  discovery  of  the 
occurrence  of  ascospores  in  beer-yeast,  Beess  has,  on  the  con- 
trary, endeavoured  to  estahlish  the  claim  of  ferment-fungi  to 
be  considered  as  organisms  But  generis  allied  to  Endomyce$ 
and  Taphrina  {Exoascua). 

Reess  set  himself  to  investigate  the  problem  whether  the 
vegetative  form  of  Saccharotnycea  which  occurs  in  fluids  sus- 
ceptible of  alcohoUc  fermentation  embraced  its  whole  conrte 
of  development,  or  whether  when  removed  from  these  media 
it  would  exhibit  other  phenomena  of  growth  and  especially 
of  reproduction. 

The  usual  materials  for  the  rulture  of  fungi — fresh  or 
preserved  fi^iit — were  uusuitabic  in  this  case  on  account  of 
their  natural  richness  in  sugar.  But  slices,  both  raw  anjm 
cooked,  of  potato,  Kohl-rabi,  Jerusalem  artichoke — and,  nflH 
withstanding  its  containing  sugar,  of  carrot,  proved  euitat^H 
On  the  surfaces  of  these  slices  the  pulpy  yeast  which  biH 
settled — bottom-yeast — was  spread  in  a  layer  as  thin  as  p^H 
sible.  The  superfluous  water  was  then  allowed  to  evaporri^l 
under  a  bell  glass.  The  culture  must  be  conducted  in  ijH 
atmosphere  so  regulated  that  it  is  always  moderately  mot^l 
Drops  of  water  must  not  be  allowed  upon  the  cultures,  siitj^l 
with  over  abundant  moisture  the  ordinary  form  of  ycost  i*i^| 
be  reproduced,  or  other  organioms  will  matte  their  appearao^^f 
and  clear  the  field.  Bacteria  will  xpeedily  get  the  QEi^^l 
hand  and  even  infusorin,  which  will  consume  the  yi-a«t-c^^| 

For  the  lirst  two  or  three  days  the  yeant  presents  much  ^^| 
same  appearance  as  in  a  fermenlibic  fluid  of  weak  coDccn^^f 
tion.  The  cells,  which  cont4tin  much  water  and  li^^l 
vacuoles,  hud.  In  twenty-four  hours  the  i-<lgv  *>f.^H 
Inycr  of  yeast  advancfiH  in  wavy  projections  J—  J  mm.  ^^| 
cells  themselves  are  roundish,  wldom  elliptic  or  Bptn^^| 
shaped.     No  outgrowth  of  the  yea>t-cvlU  into  mycvltal  |^^| 

I  Dc  Bmj.  '  MoriflioWie  dor  PiUe.'  ISOl.  pL  1S1.  j^l 
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tnents  ever  takes  place,  even  when  all  the  conditions  suitable 
r  the  developmenl  of  fungi  exist.      With  the  third  day  the 
igetntioD  of  the  yeast  gradually  diminishes,  and  on  the  fourth 
FUie  cells  are  all  separate  from  one  another  and  no  new  buds 
mre  produced.      After  growth  has  continued  for  about  four 
Says,  many  of  the  cells— the  older  ones,  containing  but  little 
protoplasm — die  away  and  collapse.      Others  swell  up  till 
Biey  attain  a  diameter  of  'Oil  to  '014  mm.     The  large  vacu- 
les  have  disappeared,  the  whole  of  the  protoplasm  appearing 
a  be  now  interspersed  with  small  vacuoles  and  drops  of  oil. 
hi  the  fifth  or  sixth  day,  two,  three,  or  four  denser  nuclei 
»ve  become  difierentiated,  almost  all  the  remaining  prolo- 
lasm  being   collected  round    them   in  fine  granules,   the 
[Uclei  becoming  surrounded  in  the  course  of  twelve  or  four- 
sen  hours  by  a  delicate  membrane,'     The  original  cell  then 
mcloses,  besides  an  extremely  small  quantity  of  protoplasm 
md  watery  cell-sap,  two,    three,  or  four  roundish  daughter- 
iells  from  -004  to  'OO-S  ram.  in  diameter,  formed  by  free  cell- 
lation  (fig.  1,  a,f).   When  these  are  four  in  number  they 

Fig.  I. 
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ibrm  a  cross  or  tetrahedron,  like  pollen-cells  or  fern-spores  in 
their  mother-cell.  The  membranes  of  the  daughter- cells  are 
always  at  first  distinctly  separated  from  the  wall  of  the 
mother-cell;    but  subsequently  the  latter  not  unfrequently 

'  A  very  conrenieiit  method  (devised  bj  ProFeasor  Huilej)  is  to  spread 
tlm  jeut  thinl;  oa  moi^teiied  ceiLes  of  plaster  of  psris  aud  cover  wjl.Ii  a 
bell-jar.  Tlie  jeaaC  should  be  examined  from  day  t«  daj,  auil  a  IJtIlo  water 
ponrcd  under  the  cake  wIicd  it  becumes  too  dry.  There  i.t  no  trouble  from 
bacteria  or  mouliis,  but  the  time  required  aeeuis  to  be  somewimt  loni^r 
than  with  Reess's  method.  A. 'culture' of  this  kiad  started  on  tlarcu  8 
of  Um  uieMDt  jear  produced  aaooaporea  io  abuadauce  bj  March  lit. 

W.T.T.D. 
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Stcigw^ogf  CPTPia*  ;  but  when 
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Trof,  J.  Cieakowsbt  has  made  au  impoitaut  contribu- 
ticm  lo  iiur  knowledge  of  the  fungi  connected  with  various 
fermentations.'  The  old  theory,  that  yeast  owes  its  origin 
tn  various  species  of  mould — notwithstanding  Beess'a  care- 
ful investigations — was  still  constantly  cropping  up,  and  was 
suppoit«d  by  such  facts  as  the  yeast-like  outgrowths  from 
the  mycelium  of  Demat'mm  pullulant  and  from  the  ger- 
minating filaments  of  Taphrina  and  Exobasidium,  as  well  U8 
the  existence  of  similar  structures  as  the  gcmmce  of  Mticor 
and  conidia  generally.  In  the  midst  of  these  facts  it  would, 
indeed,  seem  very  strange  if  SaccAaromyce*  were  the  only 
iirganism  of  the  kind  that  carries  on  an  independent  existence, 
and  is  not  rather  an  elemeiil  in  the  cycle  of  development  of  some 
form  of  mycelium- producing  fungi.  In  order  to  determine  the 
question,  Cienkowski  has  carried  out  a  series  of  experiments 
'^on  the  development  of  Mycodtrma  vim,  Desm.,  which  agrees 
^^Btnost  of  its  phenomena  with  beer-yeast,  and  which  can  be 


ply  cultivated  quite  free  from  admixture. 
The  1 


white  pellicle  which  rapidly  forms  on  the  surface  of   i 
most  diverse  organic  fluids — urine,  beer,  milk,  fruit-juice, 
■Huer-kraut,  cue  umber- juice,  infusions  of  roots,  &c. — consists 
mainly    of    two    essential    ingredients,    Mycoderma 


b 


Fig.  3. 


Desm.  (fig  3),  and   Oidivm  tactis,  Fres.,  often  accompanied 
by   fi   branched    mycelium,    bearing  at    its    septa   single 
pidia  or  grou|)s  of  them,  and   easily  breaking  up   into 
^arate  cells  ;  for  this  organism  he  proposes  the  name  Cha- 
i  Mycoderma  •  (fig.  4).     In  the  present  paper  he  traces 
b  deve1o|mient  chiefly  of  the  Mycoderma  and  Chalara. 
^  The  cells  of  Mycoderma  are  most  commonly  connected  into 
il  arborescent  fiinn,  each  cell  putting  oat  a  young  "hud"' from 
kapex,  ttnd  subsequently  a  younger  one  from  each  side  of   | 
[  ISonordeD  ('  Hindhuch  der  Mvwlogie,'  p.  36,  t.  i,  Op.  27)  li«s  given 
name  lo  a  ilruclure  wtiicl^  jaiIj{iDg  frooi  liis  figure,  is  apparently  llie  J 
^um  of  OiJium  laelii.  ' 
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the  base  of  the  first  (fig.  3 ') ;  this  process  being  constantly 
repeated,  the  complete  development  exhibits  a  series  of 
tricfaotomous  branchings.  It  is  u^ual,  however,  for  only  one 
of  the  lateral  buds  to  be  formed,  either  always  on  the  same 
side  or  alternately  on  either  side,  and  hence  the  plant  acquires 
either  a  unilateral  or  zigzag  appearance.  Different  forms  are 
also  produced  according  as  the  growth  of  the  apical  or  the 
Flo.  4. 


lateral  buds   predominates,  and  by  the  lateral  buds  some* 
times  springing  at  right  angles  and  branciiing,  occnsiun* 
iog  a  rosettc-likc   structure  (fig.  5).      The  size  and  form 
of    the   cells   which   compose   the   Mycoderma  are  subje 
to  extreme  variation,  from   very  minute  and  spberioi 
very    elongated    and  cylindrical;    the   budi;   gcnerallfl 
coming  complelely  separated  after  a  time.     'The  conia 
the   cellii   aldo   vary   according  to  the   composiiion  i 
nutrient  fluid,  being  cither  hyaline  anil  bi>mogi>neous,  od 
fluid  and  containing  n  few  drops  of  oil  or  paTticle4 
(oplasni.     The  separate  cells  pii«'scss  tlie  power  of  pu 
out  new  buds  when  placed  in  u  frcNh  nutrient  fluid. 

■  lu  bolli  ftn-.  S  sad  C,  llie  wood  eii|^*er  lii*  nut  msitetlicec 
si  llis  poials  or  sttschmeut  of  tlie  buds  to  tlie  cells  sutBosntl}  n 
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The  form  best  suited  for  observation  was  found  to  be 
lup  cousisting  of  a  larger  cylindrical  cell,  bearing  at  bot}i 
Is  several  smaller  oval  ones.      These  were  found  in  abun- 
the  Bcura  ou  the  surface  of  sauer-kraut,  and  were 
oved  into  a  fresh  nutrient  fiuid  consisting  of  white  wine, 
iUuted  with  one  half  water,  a  drop  of  which  was  examined 
under  the  microscope. 

After  firom  twelve  to  twenty-four  hours,  the  cells  put  out 
a  number  of  filaments,  which  were  not  unfrcquently  branched,   | 
and  iu  which  a  septum  soon  made  its  appearance,  the  cell  . 
becoming  bent  at  thespot  where  the  partition-wall  was  formed, 
ajid  breaking  up  into  two  cells.     The  first  bud  appears  after 
a  time  at  the  apex  of  the  uppermost  cell,  in  the  form  of  a 

tiapilla,  which  in  the  course  of  an  hour  grows  so  rapidly  in 
engtb  and  breadth  as  to  equal  or  even  exceed  the  parent- 
"..     A  similar  papilla  then  appears  at  the  apex  of  the  next 
er  cell,  or  the  outer  side  of  the  bend,  which  develops 

Fig.  5. 


(  the  same  manner ;  and  by  the  repetition  of  this  process 
:  or  lesH  regularly  zigzag  form  so  characteristic  of  (he 
jtecies  is  produced. 

The  course  of  development  is  not  always  so  simple  as 
this,  the  cells  themselves  someliuies  branching  repeatedly, 
and  producing  a  mycelium  like  that  of  mould  still  attached  to 
;he  original  parent-cell,  the  branches  agaui  ramifying  in  a 
hDOiplicated  manner. 

T  Tne  properties  of  the  nutrient  fluid  appear  to  exert  con- 
Uerable  influence  on  the  development  of  the  cells  of  iha 
%codenua.  Wliere  the  amount  of  nutriment  is  small,  the 
kmanits  are  usually  short  and  not  partitioned,  the  knee-like 
judings  being  also  not  developed;  removal  into  a  fresh 
^irnt  fluid  induces  a  new  cycle  of  development.  The 
»reflcent  form,  which  results  from  the  production  of  a 
mber-  of   buds    which    do   not   become    divided  off  by 
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parti tion-wallB,  is  especially  prevalent  when  the  develop- 
ment haB  been  proceeding  for  a  long  time  on  the  surface  of 
the  fluid.  An  abundant  supply  of  the  nutrient  fluid  appears 
especially  conducive  lo  the  development  of  the  mycelium; 
the  long-continued  action  of  the  air  to  that  of  the  buds. 
When  developed  in  dilute  wine  beneath  glass,  the  Mt/co- 
derma-ceW?,  produced  beautiful  mycelia,  which  appeared  to 
attempt  to  reach  the  air.  As  long  as  the  mycelium  con- 
tinued to  grow  in  the  fluid  it  consisted  of  very  long  cells 
aud  branches  with  but  very  few  buds,  while  where  the 
plant  catne  in  contact  with  the  air  the  cells  became  shorter, 
the  production  of  septa  almost  entirely  ceased)  and  the  ar- 
borescent form,  consisting  of  uuparlitioned  buds,  displayed 
the  grenlcst  perfection.  In  order  to  determine  still  fiirther 
the  influence  of  external  conditions  on  the  mycelium  of  Mtf- 
coderma,  some  pieces  which  were  not  producing  buds  were 
removed  from  the  sauer-kraut  scum  to  an  infusion  of  carrot 
in  which  the  formation  of  mould  had  been  prevented.  After 
the  lapse  of  about  two  days  the  filaments  had  become  di- 
vided by  a  number  of  septa  into  short  cells,  and  buds 
began  to  develop  from  the  free  apex.  The  filaments  even- 
tually broke  up  more  or  less  completely  into  fragments  at 
tbe  sept^  the  filaments  becoming  constricted  quite  indepen- 
dently of  the  septa. 

The  mycelium  of  Mycoderma  bears  so  strong  a  resem- 
blance to  Oidium  iactit,  and  to  the  mycelium  of  Chalara 
about  to  be  described,  as  often  to  be  distinguished  from  them 
only  with  difficulty ;  especially  when,  as  is  often  the  case, 
the  three  grow  intermixed  in  the  same  solution.  But  not- 
withstanding this  resemblance,  the  three  oi^anisms  are 
essentially  distinct,'  and  possess  widely  diiferent  properties. 
The  zigzag  filaments  of  the  Mycoderm  mycelium  put  out 
buds;  from  those  of  Chalara  conidia  become  detached  by 
constriction;  tbe  filaments  of  Oidium  develope  into  hyphe, 
which  produce  chains  of  conidia  by  scgmenUtion.  The 
attempts  of  the  writer  to  cause  tbe  Inttt-r  to  produce  buds 
or  to  form  conidia  by  the  process  of  constriction,  so  charac- 
teristic of  Chalara,  always  failed. 

To  sum  up  the  phenomena  now  described  :—fl/ycorf(Tmii 
rnti  exinta  in  two  vegetative  conditJona ;  the  mycelium, 
the  budding  form.     In  the  first  condition  the  branchai 
the  result  of  Utcrxl  onlgrowlhs  from   the  cells,  ' 
uDinterrupl£dly  at  the  apex  ;  the  cells  themselves  contiii 
grow  in  length,  and  become  segmented  by  septa, 
mjcetium  is  about  to  pus  owr  into  tbe  fanddini 
ea  free  wem  pf  m^.  U  IjegoniEi  ljrpj^«i,j 
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septa  or  cons  trie  tluiis,  the  growth  of  the  cells  then  entire!^' 
ceasiag.  In  this  condition  the  buds  are  also  the  result  of 
outgrowths  of  the  mother-cell,  but  only  a  small  portion  of  the 
latter  lakes  part  in  their  production.  The  bud  has  only  a 
'limited  power  of  elongation,  and  becometi  separated  from  the 
taother-ceU  not  by  a  septum  but  by  constriction,  although  a 
line  of  demarcation  between  the  two  modes  caimot  be 
Kccurately  laid  down. 

The  researches  of  Seynes,'  and  Reess,*  show  that  under 
certain  circumstances  endogenous  cells  or  ascospores  are  pro- 
duced by  Mycoderma  and  Saccharomycea.  Their  formation 
is  induced  by  a  very  poor  nutrient  fluid,  or  by  placing  the 
organiBms  on  a  solid  substratum,  such  as  slices  of  potato  or 
carrot.  Cienkowski  has  confirmed  the  result  in  both  case«.| 
Mycoderma  vini  placed  on  boiled  pieces  of  carrot,  grew 
loxartantly  for  some  days.  The  ascospores  first  make  their 
appearance  after  about  a  week,  if  the  organism  is  not 
entirely  overgrown  by  Mucor,  Oidium  laclU,  &c.  They 
occur  in  small  isolated  cells  as  well  hs  in  those  still  in 
connection  with  the  filaments  (fig,  6  a,  Aj ;  but  were  never^ 
Fio.  S. 
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L  observed  in  those  that  had  attained  any  great  length.  Thrf 
L  minute  size  (0004  mm.  in  diameter)  rendered  it  difficult  to 
L  observe  the  manner  in  which  they  were  formed ;  apparently 
I  ihey  are  produced,  not  by  free  cell-formation,  but  by  sub- 
[  dJyision  of  the  entire  contents  of  the  cell.  In  the  cells  in 
J  which  the  ascospores  arc  about  to  be  formed  the  contents  of 
k  the  cell  become  denser,  and  theu  split  up  into  four  plalcf, 
I  or  into  as  many  wedge-shaped  portions  (fig.  4  c,  d,  e).     llie 

"  Bur  le  ifj/coderma  Piiri,"  'Ann.  des  Sci,  Nat.,'  5lb  series,  1869,  Fol.  tj 

*  Bc^niwlie  UatersucliuDgeii,'  p.  10. 
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portions  Bnaily  become  rounded  off,  but  remain  in  moBt  cases 
united  in  a  row  or  tctrahedral  heap,  less  often  lying  detached 
within  the  mother-cell.  It  is  moat  probable  that  when 
mature  the  ascospores  escape  of  their  own  accord  from  the 
mother-cell,  but  the  mode  in  which  the  exit  U  made  is  not 
accurately  known.  Sometimes  they  are  found  attached  to 
one  another  at  the  apex  of  the  empty  mother-cell ;  at  other 
times  projecting  from  a  wide  lateral  Blit,  and  when  tioatiiig 
free  in  the  fluid  are  either  isolated  or  still  united  (fig.  4,  g, 
h,  i,  k,  I).  The  empty  mother-ceUa  are  even  occasionally 
found  still  united  into  short  filaments  (fig.  4,  m) .  The  further 
development  of  the  ascospores  in  Mycoderma  Oienlcowski 
was  unable  to  trace;  Triicul's assertion'  that  hyphae  proceed 
from  them  is  however  very  probable. 

We  now  pass  to  the  second  constituent  of  the  pellicle,  the 
Ckalara  Mycoderma. 

The  Chalara  frequently  makes  its  appearance  in  the  form 
of  small  spherical  cells  indistinguishable  from  those  of 
Mycoderma  and  intermixed  with  them,  and  bearing  at  their 
two  extremities  pear -shaped    papiUee   (flg.  7),  or   not   un- 
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frequently  emitting  long  branched  filaments  like  those  of 
Mycoderma.  In  the  latter  case  septa  are  formed,  as  well 
as  new  branches  from  lateral  outgrowthe,  the  filam 
finally  breaking  up  into  loosely  connected  lig-zag  n 
small  cells  being  even  formed  at  the  extremities,  so  aa  lo 
plelc  the  resemblance  to  the  filaments  of  Mycoderma. 
eswntin!  distinction  between  the  two  consists  in  this ;  that 
Chnlara  a  number  of  eomdla  become  detached  in  succession 
at  one  and  the  same  spot,  while  this  nrver  occurs  in  Mycf^ 
derma,  in  which,  if  several  cells  are  produced  at  the  extremity 
of  a  parenl-rrll,  thi-if  origin  ia  not  the  oaiue,  one  bring  npirat 
and  the  second  lateral,  the  succeeding  ones  springing  from 
the  Imuw  of  the  earlier  oue*-     It  was  the  neglect  to  observe ;"'"'"" 

'  Anu.  Am  ScL  Nat 
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distinction  that  caused  HoflinaDn'  to  make  the  erroneoua 
asHcrtion  that  the  yeast  develops  into  a  fructifying  my- 
celium. 

The  mode  of  formation  of  the  conidia  is  a  point  of  great 
importance  in  the  development  of  Chalara.  I'his  can  best  be 
followed  out  in  small  pieeeeof  the  mycelium  consisting  of  but 
a  few  cells.  The  cell  puts  out  a  pointed  lateral  papilla  {sterigma) 
(fig.  8,  *)  below  the  septum,  the  extremity  of  which  gradually 
swells  up  and  becomes  separated  as  a  conidium.  This  is  then 
pushed  aside,  and  a  new  conidium  produced  from  the  papilla, 
ihis  again  making  room  for  a  subsequent  one,  and  s 
this  manner  six  conidia  were  separated  from  a  single  papilla 
1  the  course  of  two  days,  the  process  taking  pin* 
tboously  at  both  ends  of  the  cell;  and  the  aggregations  of  I 
'  nidia  characteristic  of  Chalara  being  thus  formed.  The  | 
roment  generally  advances  from  the  base  of  the  filament  | 


acTOpetally.  The  contents  of  the  conidia  are  usually  denser 
than  those  of  the  parent-cells;  their  diameter  is  about  0'004 
mm.  The  cells  of  the  mycelium-filaments  are  slender  and  of 
smaller  diameter  than  those  of  the  two  other  yeast-fungi, 
and  usually  branch  dichotomously.  The  branches  are  pro- 
duced in  acropetal  succession  as  lateral  outgrowths  from  the 
i,  but  occasionally  from  their  centre.  Their  conlents  vary 
Kfrdiog  to  the  conditions  of  growth ;  as  in  Mycoderma,  they 
'a  ft  number  of  vacuoles,  and  often  masses  of  protoplasmic 
mules  collected  into  transverse  bands. 

Chalara  mycelium  is  pre-eminently  distinguished  by 
•  Berkeley,  lutrod.  Crjpt.  Bot.  p.  !42. 
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the  facility  with  which  its  cells  become  deUched,  the  dimn- 
tegration  advancing  from  the  base  towards  the  apex.  The 
detached  cells  are  ufiually  cylindricul,  but  may  assume  th« 
most  varioua  forms — spherical,  fusiform,  oval,  &c, ;  this  change 
of  form  being  especially  prevalent  when  the  mycelium  is 
transferred  to  a  new  nutrient  fluid. 

In  addition  to  the  form  of  Chalara  Mycoderma  now  de- 
Ecrihed,  another  variety,  or  possibly  a  different  species,  was 
observed  in  pellicles  of  yeast  that  had  remained  undisturbed 
for  a  considerable  time  where  the  nutriment  was  abundant, 
and  was  characterised  by  being  composed  of  much  stouter 
cells  more  firmly  united.  The  separation  of  conidia  takes 
place  in  this  form  only  from  terminal  cells  ;  and  they  remind 
one,  from  their  crowded  and  erect  position,  of  a  pencil  of 
Peniciltium.  The  tendency  of  the  cells  to  become  detached 
from  one  another  appeitrs  then  to  be  confined  to  this  sepa- 
ration of  conidia.  No  intermediate  forms  were  observed 
between  the  two  varieties,  nor  could  one  be  transmuted  into 
the  other. 

As  far  as  the  cycle  of  development  of  Chalaru  is  at  present 
known,  it  is  completed  by  the  formation  and  germination  of 
the  conidia.  They  usually  develop  into  oval  or  cylindrical 
cells  in  which  state  they  remain  if  the  amount  of  nutriment 
is  insufficient ;  but  when  transferred  into  a  fresh  nutrient  fluid, 
they  put  out  after  some  hours  long  filaments,  which  develop 
according  to  circumstances  into  connected  mycelia,  or  break 
up  into  cylindrical  cells  from  which  conidia  are  detached. 

The  development  of  the  pellicle  can  be  best  watched  on 
infusions  in  which  various  vegetable  substances,  especially 
fragments  of  roots,  are  decaying  under  water.  When  access 
of  air  is  unimpeded,  it  commences  (a  appear  in  a  few  days  in 
the  form  of  isolated  branching  cells  mixed  with  cylindrical 
bent  mycelial  cells  either  detached  or  united  into  stars  or 
zig-Mg  rows,  or  the  whole  field  of  view  is  occupied  by 
parallel  filaments  (fig.  9,  a,  i).  The  cells  vary  greatly  in 
diameter  as  well  as  in  the  nature  of  their  contents.  ^  cry 
often  they  contain  a  number  of  vacuoles,  enclosing  partirlea 
of  Ijrotoplnsm,  which  closely  resemble  nuclei.  "  Huda"  of 
varinus  lengths,  are  then  formed  at  the  ends  of  particular  celli 
which  then  separate  an  detached  cells  j  and  filaments  arciiUo 
produced,  many  of  the  cells  in  which  are  empty.  Th« 
conspicuous  the  pclbcle  the  smaller  is  the  proportion  of  i 
branching  myoelium,  the  larger  thi^  pn)portion  of  the  a 
reacent  fnrm.  The  branching  mycrlium  appeurs  lo  W 
tmunly  to  Afycodt-naa,  the  arbotcsceut  form  usuallJH 
OUimm  taclU,  leu  o(ttm  to  V4uUartt.    'i'he  slenderer  fibnr' 
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must  usually  be  referred  to  Chalara,  aUlioiigli  not  with 
certainty,  as  the  cells  of  Oidiuin  lactis  and  of  Mycoderma  vary 
widely  in  diameter. 

It  is  not  very  often  thai  all  three  fungi  are  produced  to- 
Rether ;  the  Chalara  being  the  one  most  frequently  wanting. 
They  are  probably  all  derived  from  the  solid  substance  used  for 
making  liie  infusion,  where  they  eilher  occur  as  such,  or  are 
dereloped  from  conidia,  mycelial  cells,  or  ascoepores,  when 
water  is  poured  on  to  it.  When  the  fluid  is  very  clear,  as  in 
the  case  of  wine,  the  first  traces  of  pellicle  consist  entirely  of 
Mycoderma  cells,  followed  invariably  by  Oidiutn  lactix.  The 
three  forms  appear  to  maintain  their  constancy  under  all 
conditions,  la  fluids  in  which  alcoholic  fermentation  has 
taken  place,  Cienhowski  found  all  three.  There  can  belittle 
doubt  that  the  vavions  species  described  by  Reess  under  the 
names  of  Saccharomyces  apiculaiua,  pastorianus,  &c.,  are  all 
forms  of  Mycoderma  tHni.  Whether  the  cycle  of  development 
(if  Saccharomycet  is  as  limited  as  iReess  supposes,  or  whether 
it  may  ultimately  be  found  to  include  Oidium  lactU  and 
Chalara,  may  BtiU  be  considered  an  open  question.  It  must 
be  left  also  for  future  researches  to  determine  how  far  the 
cycle  of  development  of  Saccharomyces  {Torula)  cerevhitB 
corresponds  to  that  of  Mycoderma  vini. 

The    resemblance  between  the  mycelia    of  the    different 

yeasi-fungi  is  so  great  as  to  justify  the  hypothesis  of  their 

identity.     It  must,  however,  be  admitted  that  at  present  we 

t.jo  not  know  of  a  single  fact  which  places  beyond  doubt  this 

treniely  probable  hypothesis.     Very  early  in  his  researches 

tikowski    apparently  found  Cj^a/ara-myceha    which    had 

out    MycodtTma-huHs  from  their  branches    as  well  as 

1  the  closely  connected  cells,  and  at  the  time  considered 

1  fact  to  establish  conclusively  the  genetic  connection  of 

I  two  fungi.  He  had  not,  however,  then  learnt  the 
difficulty  of  distinguishing  between  the  two,  and  was  subse- 
quently led  to  believe  that  the  filament  represented  a  conidial 
form  o(  Mycoderma. 

There  are  also  phenomena  which  appear  to  point  to  a 
connection  between  Chalara  and  Oidium.  If  both  organisms 
are  allowed  to  grow  in  damp  air  under  cover- glasses,  and 
only  a  very  small  amount  of  fluid  supplied,  it  is  sometimes 
observed  that  an  Oirfiwm-hypha  au<ldenly  developes  into  a  very 
long  slender  tiiamint,  bearing  a  small  spherical  cell  at  the 
extremity,  like  Chalara.  The  thick  part  of  the  hypha 
"  1  breaks  up  into  the  usual  chain  of  conidia,  which 
sins  completely  connected  with  the  extremely  elongated 
Dinal  cell.     The  mode  of  formation  of  the  small  spherical 
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cell,  whether  by  constriction  as  in  Ckalara,  or  by  the 
formation  of  a  septum  as  in  Otdium  laclit,  is  however  still 
uncertain.  There  is  also  this  fact  in  support  of  the  identity 
of  these  two  or^nisms  ;  that  Ckalara  branches  are  sometimes, 
though  rarely,  found  so  intimately  attftched  to  Otdium  conidia, 
as  to  suggest  the  explanation  that  they  mu^t  havu  been  [iro- 
duced  by  the  germination  of  the  latter ;  but  further  investi- 
gations are  wanted  to  di-'tcnnine  this  ])oint. 

Brefeld*8  researches^  relate  mainly  to  the  Miicoriiii. 
Referring  to  the  fact  already  known,  that  the  spore  of  a 
MttCOr  produces  a  unicellular  mycelium,  from  which  is  usually 
developed  a  single  asexual  sporangiophore,  terminating  in  a 
Sporangium  (zygospores  being  occasionally  produced  in 
addition  by  a  process  of  conjugation),  he  points  out  that  in 
one  respect  different  phenomena  are  presented  by  the  minute 
Mucor  racemogu*. 

If  the  spores  of  this  species  are  sown  on  soaked  bread  or 
some  other  solid  but  moist  substratum,  the  normal  mycelin 
and  sporangiophores  are  produced,hutmuch  more  rapidly  than 
in  other  species,  the  mycelium  becoming  separated  into  a  great 
number  of  di^-isions,  each  producing  a  eporangiophore.  If,  oa 
the  other  hand,  the  Mucor  is  plunged  into  a  fluid,  n  modified 
developmental  form  results.  Mycelia  are  first  of  all  produced 
from  the  spores,  which,  after  from  twelve  to  twenty-four  hours, 
become  divided  by  septa,  placed  very  irregularly,  commencing 
from  the  ends,  the  cells  thus  produced  being  of  very  various 
forms  and  sizes.  These  cells  rapidly  become  rounded  olf,  their 
connection  at  their  points  of  contact  remaining  very  slighter 
being  altogether  destroyed.  Their  contents  at  the  same  timtt 
undergo  a  change ;  the  vacuoles  disappear ;  the  protoplasm  no 
longer  consists  of  granules,  but  become  homogeneous  and 
atrongly  refractive  ;  the  cell-walls  also  become  thicker ;  and  the 
prevention  of  the  formation  of  sporangiophores  thus  causes  the 
uni-cellular  mycehum  to  break  up  into  a  number  of  resting- 
spores  which  apparently  replace  them.  They  do  not,  how- 
ever, long  retain  this  condition ;  but  after  six  hours  or  Ir*» 
put  out  germinating  filaments  resembling  those  produced 
from  the  ordinary  spores  ;  these  filaments  again  break  up  into 
resting-spores,  and  the  process  is  repeated  as  long  nt""" 
supply  of  nutriment  btsta.  But  in  the  Inter  generatior* 
germinating  fiiamenis  become  gradually  eliortcx, 
gradually  into  a  state  clofioly  resembling  what  wo  knL 
yeast  {Sarcliaromycet).  If thcnmountof  nutrimcntlslEfl 
only  tame  of  the  c«Us  assume  the  charnclcr  of  testing-t 
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the  intcrniediale  portions  of  the  mycelium  reinainiug  empty, 

1  the  Testing-spoies  do  not  become  detached, 
t  These  bodies  have  lone  been  knownj  Berkeley  deecribed 
1  as  long  ago  as  1838^  and  Zabel  and  Bail' subsequently, 
bing  them  the  unfortunate  names  "  gemma;,"  "  Kugelhefe," 
j^d  *'  Gliederhefe."  Bail  refers  them  to  Mucor,  which  is, 
weser,  in  his  view  identical  with  Saccharomyces ;  Hoffmann 
Kribcd  them  as  "Afwccr-hefc,"  distinguishing  them  from  tlie 
ordinary  yeast  which  according  to  him  was  derived  from 
PeniciUium;  De  Bary  and  Woronin  referred  them  to  Mucor 
MucedosaiA  racemosus;  Recss  and  Fitz  to  M.  Mucedo  only. 
Brefeld  points  out  thwl  the  division  of  the  originally  uni- 
cellular mycelium  oi  Mucor  by  septa  is  a  phenomenon  com- 
mon to  all  the  species  when  the  mycelium  is  sufficiently 
large,  the  only  difference  in  the  case  of  M.  racemosus  being 
the  great  number  of  these  septa,  and  the  consequent  very  small 
nizeofthesporangiophores;  the  res  ting- spores  being  produced 
ouly  when  the  formation  of  the  sporangiophores  is  rendered 
impossible.  lie  concluded,  thercibre,  that  if  these  cells  (rest- 
ing-spores]  are  removed  from  the  fluid  and  exposed  to  air, 
they  will  produce  sporangia  in  the  ordinary  way ;  and  this  he 
found  to  be  the  ease.  Under  these  circumstances  a  vigorous 
VAeuuinatioa  took  place  after  from  one  to  three  days,  a  small 
^^Bbmngiophore  and  sporangium  developing  from  each  cell, 
^HMir  sizes  varying  according  to  that  of  the  resting-spore  which 
"^troduces  them,  as  also  does  the  number  of  spores  found, 
which  varied  from  four  to  twenty-four.  These  sporangiopbores 
|iresented  in  every  respect  the  characters  of  those  of  Mucor 
racemoaug.  Each  sporangium  waa  furnished  with  a  very 
small  "  columella,"  the  nearly  horizontal  septum  which 
separated  it  from  the  receptacle;  the  wall  of  the  sporangium 
cdiitaiuing  in  some  cases  small  deposits  of  calcium  oxalute. 
From  every  spore  proceeded  an  ordinary  mycehuin.  It  would 
appear  therefore  that  the  res  ting-spores  of  Macor  racemoxua 
are  portions  of  the  mycelium  destined  for  development  into 
receptacles,  but  which  pass  into  the  resting  state  when  air  is 
excluded,  uud  in  this  condition  may  produce  the  plant 
under  water,  but  when  exposed  to  air  produce  the  normal 
receptacles. 

Mucor  racemosus  is  the  only  species  that  thrives  under 
water,  and  hence  the  only  one,  with  the  exception  of  the 
nearly  allied  forms,  that  produces  these  peculiar  re»c ting-spores. 
in  M.  Mucedo  small  pieces  of  the  mycelium  were  uuticed, 
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resembling  the  resting- spores  of  M,  racemoms ;  but  they  haA 
no  power  of  germinating ;  after  a  few  days  they  burst  nntl 
perished,  a  thick  lump  of  protoplasm  escaping  from  these, 
which  soon  became  dark  in  colour. 

The  change  in  the  form  of  the  filaments  of  Mucor  racemo- 
m»  already  mentioned,  which  makes  the  later  generations  so 
closely  resemble  true  yeast,  depends  on  the  fact  that  onder 
the  influence  of  the  funn^us  the  infusion  gradually  becomes 
acid  from  its  gradual  saturation  with  carbonic  acid.  That  it 
is  the  carbonic  acid  which  causes  the  filaments  to  become 
shorter  and  more  spherical  may  be  proved  by  passing  a 
stream  of  this  gas  through  the  fluid,  wlien  the  eSect  stated 
is  seen  to  be  produced  in  the  successive  products  of  the  same 
cell.  If  for  the  carbonic  acid  a  stream  of  hydrogen  gas  is 
then  substituted,  the  normal  filaments  arc  again  produced. 

Although  other  Mucorini  do  not  possess  the  peculiarity  of 
putting  out  yeast-like  filaments  under  the  influence  of  car- 
bonic acid,  the  same  effect  is  produced  in  some  of  them  by 
vegetable  acids.  If  Mucor  (Thamnidium)  elegant  or  M. 
Mucedo  is  grown  in  citron-juice  to  which  a  litiJe  citric  acid 
is  added,  the  spores  swell  up  into  large  globes  which  ptitout 
a  number  of  lateral  offshoots.  These  sboois  again  assume  a 
globular  form  ;  and  the  process  goes  on  until  the  whole  mass 
dies  or  puts  out  a  few  sporaogiophores,  this  latter  occurring  but 
larely.  But  if,  before  the  mass  perishes,  as  much  ammonia 
is  added  as  suffices  nearly  to  neutralise  the  solution,  the 
short  spherical  shoots  again  put  out  filaments  of  the  uoruia] 
form. 

The  liability  of  the  Mucorini,  especially  M,  racemotut,  to 
assume  the  form  now  descrilwd,  has  been  the  source  of  nume- 
rous errors.  Bail'  and  others  assert  that  Mucor  parses  ovi-r, 
in  a  fluid  capable  of  fermentation,  into  yeast  (Saccharomyce»). 
Ileess^  pointed  out  the  innccuracy  of  this  statement,  but  him- 
self asserted  that  in  such  a  fluid  as  e.ff.  a.  solution  of  grapr- 
sugar,  Mucor  Mvcedo  aiid  racemosut  assumed  a  yeast-like 
ap^arance.  This  assertion  is  again  not  conect,  since  in  snch 
fluids  both  these  specie*  produce  only  the  normal  (^erminatin); 
filaments,  which  are  renewed  from  the  periodically  formed 
resting-spores,  and  the  filaments  produced  from  ihewr  assnme 
ft  more  and  more  yeast-like  appearance  as  the  solution  be- 
comes gradually  saturated  with  carbonic  acid.  The  assumed 
genetic  connectioo   between   Mucor  and   Saceharomfce*  u 
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therefore  disposed  of.     The  genus  Saccharomycea  is  distin- 
guished by  the  tyjncal  ypast-like  form  of  its  cells,  which  are  ' 
slniosl  glabiilur,  scfiariible  from  one  another,  and  possess  an   , 
unlimited  power  of  propagAtioii.     M.  Brt-feld  has  carried  on   I 
|l  aeries  of  researches  to  determine  whether,  under  different 
unoditions,  as  free  access  of  air  or  growth  in  a  very  thin 
Bltatam  of  a  perfectly  ncutrHl  solution,  true  yeast  will  ever 
Bfevelop  into  a  filamentous  form;  but  always  with  negative 
^bults.     He  was  therefore  nniible  to  come  to  any  other  con- 
^Beioii  than  that  there   was  no  genetic  connection  between 
^^^charomycea  and  Mucor.     Under  ordinary  conditions  Che  I 
^^pla  of  Saccharomycea  divide  in  the  most  irregular  manner  I 
^ReS  to  an  unlimited  extent,  the  newly  formed  cells  beparpiting,  I 
Bjiid  repeating  the  process  indefinitely.     If  the  separate  cells  | 
^HBie  into  contact  with  the  air  without  being  able  to  groi 
^■cb  cell  is  transformed  into  a  sporangium  with  two  or  four 
^Krres;  and  this,  if  again  immersed  in  a  Anid,  reproduces  tlia 
^Binary  yeast-cells.      The  cycles  of  development  of  Mncor 
^Bd  Saccharomycea  present  therefore  many  points  of  re^em-  i 
Hniice.      The   filiform  cells  of  the  oae  correspond   to   tha  I 
^nberical  cells  of  the  other,  the  restingccUs  of  ihe  lormev  I 
^bving  no  murphologicnl  importance ;  hoili  produce  sporangift 
^Bkeil  removed  from  (he  nutrient  fluid  and  exposed  to  air  ; 
^Hbs6  of  the  former  being  more  complicated  in  structure  than 
^Bkc  of  the  latter.      These   considerations  led   M.    Urefeld 
^B  conclude   that  the  two  genera  are  nenrly  related,  and 
^Krt  Saccharomycea  is  a  simple  form  of  the  Mucorini,  i 

^KTbia  view  is  opposed  to  the  ordinarily  accepted  systematic  | 
^Haition  of  Saccharomycea,  that  adopted  by  Ueess,  who  looka  \ 
^K  it  as  the  simplest  form  of  the  Jacomycelea,  and  regards 
^Ht  yeast-celt  as  an  ascus  in  which  the  spores  arc  produced  J 
^Hp  bee  cell- formation.     Brefeld  maintains,  however,  that  the  I 
^Km  aiciu  can  only  rightly    be   applied  to  a   sac  whiclv  ] 
Hmducoa  spores  belonging  to  a  sexual  generation,  the  pro-  | 
^MiCt  of  a  fertilised  aacoi/onium.     To   this  process  there  is 
Wp  resemblance  in   Saccharomycea.     The  production  of  the  I 
^hores  in  a  yeast-cell  resembles  in  every  respect  that  in  n.  J 
^Borangium  of  Mucor.      There  occurs  in   this  group  every  I 
^Bk'micdiute  form  between  free  cell-formation  and  cell-divi-  I 
^^Bii.      Brefeld  believes  that  none  of  the   lowest   forms   of~| 
^Bjffetable  life  can  fairly  be  referred  to  the  Aacomycetea. 
^■iberc  seems  but  little  hope  of  finally   determining   the  I 
Hnltmiatic  position  of  Saccharomycea  by  the  discovery  of  any  * 
Hpxual  mode  of  propagation.      Even  in  the  Mucorini  the 
^Smilarity  of  the  fertilising  cells  to  one  another  indicates  iho 
^mm^^Ms^ilQces^  tc  be  aa  filcmsutiu:^  &&  )^t>a%\b\£. »  %.\A  S 
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is  quite  possible  that  in  Saccharomyces  it  docs  not  e 
all. 

The  follomng  scheme  is  proposed  for  a  fresh  classification 
of  fun^: — The  Schizomvcetes  form  ihe  starting-point,— 
unicellular  fungi  without  fructification  or  sexual  cells.  Next 
to  them  stand  Saccharomyces  and  Mycoderma,  unicellular 
fuDgi,  with  fructification,  but  at  present  without  sexual  cells. 
They  form  the  connecting  link  with  the  ZtgomtcetES, 
filamentous  fungi  with  fructification  and  sexual  ctlls,  the 
filaments  in  the  vegetative  condition  being  unicellular  and 
unsegmented,  and  the  two  conjugating  cells  indistinguishable 
from  one  another.  Near  the  Zygomycetes  rawst  probably  be 
placed  the  Myxomycktes  in  a  distinct  series,  characterised  by 
the  union,  not  of  two,  but  of  several  similar  cells.  P'lptocephali* 
(the  zygospore  of  which  undergoes  simple  division)  forms  the 
transition  from  the  Zygomycetes  to  the  unicellular  and  unseg- 
mented  PeronoxporetE  and  Saprolegniea  on  the  one  hand,  tnd 
to  the  multicellular  Ascomycetes  on  the  other  hand,  which 
for  the  first  time  manifest  a  distinction  of  male  and  female 
cells.  The  Ustilaginex  and  Entomopklhoreie  must  be  consi- 
dered provisionally  as  a  supplement  to  the  Ptronasporete, 
the  Chytridintw  as  a  supplement  to  the  Saprolei/niea,  the 
sexual  process  being  still  undiscovered  in  these  families. 
The  passage  to  the  Ascomycetes  is  through  Gymnoascus,  the 
higher  forms  showing  a  gradually  more  and  more  complicated 
receptacle  produced  by  the  process  of  impregnalion,  and  sur- 
rounding the  fertilised  ascogonium.  The  receptacle  is  neither 
unicellular  nor  filiform,  but  of  complicated  p scud o- parenchy- 
matous structure.  From  Gymnoascus  tlie  series  proceeds 
towards  the  Erysiphea,  which  furnish  in  Eurotium  a  passage 
to  Penicillium,  and  thence  to  the  Tuberaceas.  The  Erysipkea 
Are  also  related  to  tbe  Pyrenomyceles  and  Discomycetes.  If 
we  consider  the  ascus  of  the  Ascomycetes  as  rcplnw-d  by  the 
spore -producing  basidium,  we  get  the  Basidiomycetei,  the 
most  highly  developed  group  of  iungi.  The  recepucle  of  the 
liaaidiomycetet  is  unqueKtionnbly  of  sexunl  origin,  although 
Ihe  process  by  which  it  n  formed  is  still  unknown.  The 
Basidiomycetes  are  divided  into  those  which  produce  their 
sjwres  in  succession  {iccidiaj  and  those  which  separate  t' 
all  Rt  the  same  time, — the  Gasteroviycetes,  TremeUinif! 
Hymenomyceles. 
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■  Me  Invaginatk  Plancla,  or  Diploiilastic  Phase  o/i 
[  Paluhina  viviPARA.    By  E.  Bay  Laskebtek,  M.A, 

At  the  end  of  last  summer  I  had  an  opportunity  of  ox- 
amtriiug  some  embryoes  of  Paludina,  ia  the  laboratory  of 
Exeter  College,  Oxford. 

The  fonnatioti  of  the  primitive  cell  lining  of  the  alimentary 
canal,  or  "endodcrm,"   by  invagination    of  the    wall    of  a 
multicellular    hollow  sac,  is  particularly  well  seen   ia  this 
mollusc.      Leydig,  who   has  given  an   account  of   the  de- 
velopment of  Paludina  ( '  Zeilschrift  fiir  Wiss.  Zool.,*  Bd. 
11,1850)  observed  the  commencing  invagination,  and  figured 
it.  but  be  regarded  it  as  the  mouth.     In  this  he  was  wis- 
uken,  since  the  mouth  dcvclopes  subsequently  at  the  pole  of 
embryo  opposite   to  the   orifice  of  invagination.     This 
fice — which    in    the    other   mollusca  in   which   I   have  I 
lerved  it  {viz.   Fisidium,  Limno^us,  Limax,  certain  Nu-  ( 
-anchs,  &c.)  closes  up  at  a  very  early  period — does  not  I 
inclined  to  think)  close  up  in  Fatudina,  but  remains  J 
as  the  anus,  and  is  fringed  with  cilia. 
The  woodcuts  give   two  stages  of  this  development,  in  1 
%hich  though   they  are  merely  outline  diagrams,  the  sharp- 
f   the  cell-luyers  is    not  exaggerated.      Paludina 


remarkable  for  the  clearness  with 
primitive   ectoderm  and  endoderm 
lirliest  condition. 
j  Fig.  1  shows  the  stage  in  which  there 


hich  the  cells  of  the 
presented  in   their 

s  but  two  layer*  1 


cells— the  "  diploblastic  Plannla  "  (see  my  remarks 
Ann.  and  Mag.  Nat.  Hist.,'  May,  1873) ;  and,  moreover,  i£^ 
1  this  stage  with  a  well-marked  "orifice  of  invagina- 
tion" (o  i)  an  orifice   which  I  have   sometimes  {e.t/.  in  my 
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paper  on  LiinnKUa),  in  deference  to  ProfeaaOr  Haeckel's 
terminology,  spoken  of  as  the  "  Gaslrula-mouth,"  but 
which  I  propose  no  longer  to  sjieak  of  as  "  mouth."  'fhe  di- 
ploblastic  I'lunnk  of  PaUidina  does  not,  then,  arise  by  the 
formation  of  iin  cndodcrm  by  "  delaminalion,"  as  is  the  case 
in  some  cmbiyouic  histories  (c.  g.  the  Hydruid  Polyps),  but 
it  arises  by  "  invagination,'' 

In  Fig.  2,  we  eee  the   embryo  in  a  stage  considerably 


beyond  this.  The  two  primitive  layera  are  as  strongly 
matkt'd  as  in  the  younger  stnge,  bnt  in  addition  we  have 
futiiforra  and  detached  corpuscles  disposed  in  the  space 
(primitive  body-raviiv)  between  endoderm  and  ectoderm. 
ThcM^  "  mf  subUstic  "  crlls  take  their  origin,  I  believe,  partly 
from  eclodernijil,  partly  from  endodermni  parents.  The  velum 
fif)  is  now  »vt;Il  developed  and  of  large  size  relatively  to 
the  rest  of  the  embryo.  Ii  subsequently  becomes  a  curious 
little  cap-like  eminence  above  the  month.'  In  the  middle 
line  the  pharynx  (p  A)  has  ntipcnred  as  a  distinct  involution, 
the  widely  opeu  orifice  of  wltidi  is  the  moalh.  It  ha«  not 
'  LfTiiig  h»i  i»eil  .)f«cribfil  the  ({rnfrnl  fnrm  nf  tlic  fnihrTO  »l  dilTerenl 
•tacM.'Hit  liM  not,  lioirrver.HMTn  Hit  "ibrll.glanil,"  nliicli  1  bmc  (lt4R0l<() 

in  rcludint,  tlmi  extending  ili«  lilt  or  molliisnui  tmhrjn*  nroTiitod  «iiA 

tliii  iirohlomatical  organ.     1  diKuvcred  ibis  oruun  m  I'uiuinm  u^Jf 
Nu(til)raiiH>s  ill  1S7I.     In  PiludinN  llx jounfc  tlicll  Uiu  •  dil  '         ' 
hutdk  which  (Its  into  tlia  "  •hnll.^ltnd,    ■>  in  Nnrilina. 


ON  THE  INTAOtNATB  fLAHULA.  161    ' 

let  joined  or  broken  into  that  portion  of  the  alimentarjr 
Uiat  furmed  by  invagination  from  the  anal  pole.  In  the 
miral  dilatation  of  tlie  invaginated  alimontary  sac  granular 
rid  corpuscles  are  seen  which  attain  subsequently  a 
ipnsiderable  development. 

,  In   the   present  communication   I  content   myself   with 
rawing  uttrntion  to  the  facts  afforded  by  Paludina  confir- 
lalory  of  those  views  as  to  the  early    development  of  the 
UoUtiHca  which  I  have  put  forward  iu  my  memoir  commu- 
ted to  the  Royal  Society  in  February,  1874,  as  well  as  in 
memoir  on  Limincus  published  in  October,  lb74  ('  Quart. 
.  Micriisc.  Science'),  and  which  also  are  indicated  in 
Hiorter  notices  in  ray  papers  in  the  '  Annals  of  Nat.  Hist.,' 
u873  (February  and  May).     The  main  point  is  this — that 
the  Mollusca  the    cndodcrm   or  hypoblast  originates  by 
I  mvaffination,'  which,  if  the  invaginated  mass  be   large 
nd  contiun  food-granules  and  remain  little  or  not  at  all 
Ibroken  up  into  cells,  may  be  spoken  of  as  a  case  of  over- 
wth  or  epibole  (Sclenka).     In  this  case  the  invaginated 
'crgrown  muss  gives  rise  to  the  endoderm  or  hypoblast 
.  segregation  and  cleavage  iubaequent  to  the  invagina- 
If  the  invaginate  mass  contain  a  small  amount  of 
1-granules  it  will  break  ap  into  cells  before  invagination, 
form   at    once     an   alimentary   sac   by    embole 
^elenka] . 

3o  far  my  observations  and  views  with  regard  to  Mollnsca 
'  but  confirmatory  of  those  of  Kowalewsky  relative  to 
Euaxes  and  Lumbricus,  and  of  Selenka  (see  his  paper  on 
^  Purpura,"  '  Nicderlandiscbe  Archiv,'  vol.  i,  1872J.  But  I 
Iiavc  established  the  following  important  point  with  regard  to 
tboae  diplnblastic  Flanulee  among  molluscs  which  arise  by 
cmbt>li!,  viz.  that  the  orifice  of  invagination  either  closes 
{Pindivm,  Limnana,  Nudibranclis)  or  remains  open  as 
anus  (/"o/wrfinfl).  Pombly  even  in  Paludina  it  closes  and 
reopens   after  a  short  interval.      Further,  the  neck  of  the 

■  In  all  auimsli  this  iiivaguialioa  q(  tbe  iirimitire  pobplnat  or  mulberry 
ire  ttikes  iiUce  Bomctinics  in  a  more,  Bometimes  in  a  less  obrious  man— .^ 
rxcppling  in  the  Ujdr'>Kua.  In  tlie  Hjdrozos  tbe  endodetmikl  InyM 
..-IB  by  deianimilwii.  llial  is  to  »»y,  it  is  formed  bj  cell-diviBion  " 
hwr  larfww  of  ■  liollo*  sphere  formed  bj  a  single  fayet  of  eells.  . .  .._ 
"  niln  are  primirily  divisible  into  dclaniintte  and  ioTigmate.  Tliey  appoa 
,  jwe  b;  two  varieties  of  Ibo  aante  proceu.  ditTtiiDK  djiefi;  u  to  tlie  /ia_ 
I  wbicb  tbe  sepnralion  of  Ibe  tndodcrmal  and  eclcidemial  constiluenUl  I 
'   «  plane.     From  i  comparison  of  the  different  eonditions  of  the  P!anul«^  J 

ented  iiy  terlebrite  nnimali,  my  friend  Mr.  Bdfour  bu  Krrited  at  tu 

bndutiOQ  Uml,  ihn  UnmniHliau  Jiploblastic  pbase  ariiH  by  a  modiflcaliolt 
I  Uu  proooi  of  iuvugiiialiuD, 
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invaginate  snc — the  "  pedicle  of  invagination  " — ^becomes  in 
all  cases  the  rectum.  Tlie  mouth  makes  its  appearance 
subsequently  and  eats  its  way  into  the  pre-formed  alimen- 
tary sac  from  the  opjiosite  pole. 

This  being  most  positively  the  case  in  the  Mollusca,  I  am 
led  to  raise  the  question  as  to  whether  the  oiiGce  of  invagi- 
natioB  really  pej-sisls  in  any  animal.  Whilst  I  should  not 
feel  so  much  hesitation  about  a  statement  to  the  effect  that 
it  persists  as  anus,  I  would  venture  to  usk  for  great  certainty  on 
the  part  of  an  observer  ivho  believes  he  has  traced  the  mouth 
of  any  animal  to  this  orifice.  In  the  case  of  the  Echinoderm- 
larvte  it  is  generally  accepted  that  the  anus  is  simply  the 
persistent  orifice  of  invagination.  I  am  not  aware  that 
Agassiz — who  most  clearly  points  out  the  relation  of  tlie 
parts  in  question — had  before  his  mind  the  suggestion  that 
the  orifice  of  lavagiuation  may  close  and  a  new  opening  sub- 
sequently appear  at  the  same  spot,  I  cannot  avoid  the  con- 
clusion that  Kowalewsky's  observation,  also,  as  to  the 
persistence  of  the  planula's  orifice  of  invagination — in  (he 
case  of  the  Earth-worm — as  "mouth,"  or  rather  as  con- 
tinuous with  mouth,  requires  confirmation  by  an  observer 
who  shall  distinctly  keep  the  question  as  to  identity  of  mouth 
andorificeofinvaginationbeforehismind.  I  make  these  remarks 
iarelation  to  ihestatements  of  two  most  eminentand  competent 
observers,  rather  as  suggesting  the  need  of  renewed  examina- 
tion of  this  particular  point  than  as  believing  that  there  is  not 
a  large  probability  in  favour  of  their  accuracy  in  ob.servation. 

If  it  should  prove  to  be  true  that  the  orifice  of  invagination 
does  not  ^vri-x^-i  in  the  cases  just  alluded  to,  it  appears  to 
me  that  the  plunula  (as  I  have  defined  it  in  my  paper, 
'Ann.  Nat.  Hist.,' May,  1873,  p.  SS7),  consisting  of  a  hollow 
sac  with  two  layers  of  cclU  tbrming  its  wall — and  nat  the 
Gttstrula — if  by  that  term  we  are  to  understand  "  a  planaU 
plua  a  mouth  "  as  Profi^ssor  Haeckel  does,  is  the  important 
developmental  form  which  can  be  recognised  in  all  the 
Metozoa.  The  following  words,  which  1  have  applied  in  my 
essay,  already  cited,  to  the  Yermex,  Echinodermata,  Arthro- 
poda,  Mollusca,  and  Veriebrata,  would  then  apply  equally  to 
all  Metazoa.  "  The  primitive  orifice  of  invagination  (mouth 
of  the  plannia)  does  not  pcnist  either  as  moutli  or,  am  hot 
been  erroneously  supposed,  as  anus,  but  becomes  entirely 
closed  up.  and  a  new  mouth  and  an  anus  eat  thi-ir  way  into 
the  gastric  cavity  from  the  exterior"  fp.  830,  loc.  cit).  There 
wonid  not  in  thi-i  ciun  be  any  animals  which  could  be  cluved 
M  retaining  a  primitive  mouth.  In  all  alike  ibe  mouth 
would  be  a  late  opening,  which  breaka  into  the  already  formed 
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iffydromn,  and  in  the  higher  Metazoa  which  have  been  spe- 
ciallv  examined  on  this  point.  Whilot  there  is  room  for 
mucn  doubt  in  favour  of  the  anus  Bometimes  coinciding  with 
the  orifice  of  invagination,  there  is  most  pressing  need  for  a 
tc-oxamination  of  the  asserted  coiucidence  of  the  mouth  with 
ihat  orifice  in  the  case  of  Actinia  and  Lumhricus.  Finally 
if  it  should  appear  that  the  coincidence  does  occur  in  Aetinia 
as  to  mourh,  and  in  Echinoderms  and  some  Molluscs  as  to 
anus,  ttiis  would  but  make  the  mouth  of  the  anus-lesa  Ccclen- 
tcrata  identical  with  the  anus  of  higher  animals,  in  fact, 
it  would  have  to  be  distinguished  as  a  mouth-anus  or  or-anus. 
It  would,  then,  seem  inconceivable  that  an  animal  such  as  the 
earthworm,  having  an  anus,  should  also  have  a  mouth  iden- 
tical with  the  orifice  of  in  v agination,  that  is,  with  the  anus  of 
closely  allied  animals. 

The  orifice  of  invagination  of  those  PlanulDe  which  ex- 
hibit it  requires  a  short  and  expressive  name  which  shall 
avoid  all  implications  as  to  its  possible  relations  to  mouth 
and  anus.  I  propose  to  call  it  the  blastopore  (the  pore  or 
aperture  in  the  blastoderm).  This  term  applies  both 
to  the  orifice  which  results  from  the  ingrowth  of  the  endo- 
derm  in  embole  as  well  as  to  the  gradually  narrowing 
margin  of  small  cells  which  extend  over  the  larger  cells  in 
cpibol6,  since  emboli  and  epibole  are  but  two  extreme 
forms  of  one  and  the  same  process  and  arc  connected  by 
intermediate  forms.  Another  term  which  I  think  may 
be  used  with  advantage  is  that  of  "  residual  yelk"  in  place 
of  the  misleading  term  "  food  yelk,"  or  nutritive  yelk-cella 
or  spheres.  I  have  proposed  and  used  this  term  in  my 
paper  communicated  to  the  Itoyal  Society  in  February,  1874, 
to  designate  that  larger  and  comparatively  quiescent  portion 
of  the  pgg  which  becomes  difi'eientiated  by  the  separation  at 
one  of  its  poles  of  a  more  active  smaller  portion  of  segregated 
yelk.  The  "  residual  yelk  "  may  be  very  large  and  exhibit 
no  cleavage,  or  it  may  cleave  to  a  limited  extent.  By  the 
use  of  the  term  "  residual  yelk  "  we  avoid  the  implication 
contained  in  the  term  "food-yelk,"  or  "nutritive  yelk- 
spheres,"  of  an  absence  in  this  part  of  the  egg  of  material 
which  can  form  structure.  Not  to  mention  other  indications 
of  the  same  fact,  the  recent  observations  of  Gotte  on  the 
chick,  of  Bnlfour  on  the  shark,  of  myself  on  Cephalopoda^ 

■  I  drew  attention  to  tlie '  Butoplasla'  of  tbe  rcsidu&l  jelk  of  the  Cephdo- 
Tiodi,  in  FebruKrj,  187^  ('Ann.  and  Mag.  Nat.  Hiit.').  Omjtnnikow 
I'  OenlrBlhUtt,'  &Urch  13l1i,  1S7G)  liurfceull;  recoguised  '  aulopluti' in 
iiL'  rggof  fltliM. 
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and  other  MoUiiEca,  have  shown  that  the  residual  yelk  docs 
contain  formative  and  not  purely  nutritive  material.  It  is  in 
fact,  in  function,  as  well  as  morphologically,  the  equivalent  of 
the  invBginated  cells  of  embolic  Planulae.  The  structure' 
forming  protoplasm  is  there,  but  it  is  so  enormously  distended 
vith  nutritive  granules  or  molecules  that  it  often  cannot 
cleave  at  all,  sometimes  to  but  a  limited  extent,  and  then,  by 
a  late  segregation  similar  to  that  by  which  it  gave  rise  to  the 
first  cap  of  formative  protoplasm,  it  sets  free  at  one  or  at 
many  points  the  corpu^^ciilar  elements  which  constitute  the 
tissues  derived  from  endoderm  or  hypoblast. 

The  term  "  food-material"  or  "  nutritive  material"  I  propose 
to  apply  to  those  granules  and  molecules  (the  deutoplasm  of 
Van  Beneden)  with  which  the  protoplasm  of  the  residual 
yelk  is  gorged,  as  an  Amceba  may  be  gorged  with  solid  par- 
ticles of  food.  

Without  enterina  into  further  explanations   of  t 
subjoin  a  condensed  statement  of    some  of  the  imp 
variations  presented  by  Planula?. 

A.  The  endoderm  in  separated  by  fission  from  the  jm 
surface  of  a  series  of  cells  which  form  a  hollow  polypla 
blastosphere — 

=  Delaminate  Planul«. 

These  are  at  present  known  only  in  the  Hydrozoa  a 
Calcareous  Sponges  (?). 

B.  The  cells  of  the  polyplast  or  blastosphere  (mulV 
form,  morula)  do  not  individually  divide  each  into  an  i 
dermal  and  an  endodermal  cell,  this  sepnration  having  been 
already  effected  in  the  first  cleavage  of  the  egg.  The  single- 
layered  blastosphere  or  polyplast  consists  of  two  hemispheres 
or  arcaa  constituted  respectively  by  the  future  ectodermal  cells 
and  by  the  future  endodermal  cells  (or  their  parents).  By  dif- 
ference in  direction  of  growth  the  latter  becomes  enclosed 
within  the  former — 

=  Invaginatb   Plancla. 

These  latter  may  present,  as  extreme  forms  of  one  and  the 
sane  process,  connected  by  intennediste  forms— 

1.  Relatively  little  or  no  difference  in  the  amount  of  Und- 
material  incorpornttrd  in  tlie  cells  of  the  ectodermal  and  lbs 
cella  of  ihc  cnilodcrmal  area  of  the  po!ypIai>t,  and  ace 
nn  equality  in  the  sise  and  aciiviiy  of  those  two  sctx  of^ 
In  tnia  case  the  endodermal  cells  become  tucked  or  pt 
into  the  cavity  (segmentation  cavity)  uf  the  polyptast,  j 
iof;  a  follicular  depression  (tlie  primitive  (caatric  cw 
the   margin  of  which   constitutes   «  hole  or    oriflce  f 
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blastopore.      Tlie    blastopore    rapidly    narrows    and 

Mes  up.     Tbe  anus  subsequently  appears  as  a  uew  per- 

"fijration    at  the  point  corresponding  to  the  cicatrix  of  tbe 

blastopore.     In  some  cases  it  is   possible  that  the  blastopore 

persists  as  the  permanent  anus.     It  is  not  proved  in  any 

uimal  to  persist  in  any  other  relation. 

=  E.MBoLic  Invaoinatr  Planul.*. 
K^liese  have  been   observed   in  the  case  of  Amphioxus, 
ridians,  many  Molluscs,  Sagitta,  £chinoderms,  and  many 

.  Or  from  ihe  first  commencement  of  the  post-seminate 
iTelopment  of  the  egg  there  is  a  relatively  very  much 
^r  amount  of  food-material  incorporated  with  the  endo- 
mal  portion  than  with  the  ectodermal  portion  of  the 
menting  polyplast,  so  that  the  latter  may  be  spoken  of 
I  the  "segregate"  or  "active  yelk,"  the  former  as  the 
residuum  "  or  "  residual  yelk."  The  residual  yelk  {endo- 
mal  portion  of  the  polyplast)  generally  is  but  little  or  not 
L  ail  segmented,  and  ia  overgrown  or  enveloped  by  the 
(idvancing  cells  of  the  active  segregate  yelk  (ectodermal  por- 
lion  of  the  polyplast}.  The  blastopore  closes  early,  and 
has  never  been  supposed  to  persist  either  as  anus  or  as 
mouth.*  The  sulisequently  developing  anus  sometimes  cor- 
responds approximately  in  position  with  the  cicatrix  of  the 
blastopore. 

R=Epibolio  Invacinate  Plancls. 
These  have  been  observed  in  the  case  of  many  Molluscs, 
my  Vertebralcs,  the  Ctenophora,  and  certain  Worms,  and 
rtain  Arthropods. 
In  conclusion,  I  may  touch  on  another  matter  to  which 
teation  is  drawn  by  Metschnikow  in  an  article  in  'K611. 
id.  Sicb.  Zcilschrift'for  1874,  and  by  Professor  Huxley  in 
KB  article  ou  the  classification  of  animals   (this  Journal,  Jan., 
1875).     In  Echinoderms   and   in  Sagitta — most  clearly  in 
the  latter — the  body  cavity    commences  as  a  diverticulum 
of  the  alimentnry  canal,  in  fact,  as   a  gas tro- vascular  space, 
^L^pfnparable  to  that  space  in  Ccelenierata.     At  the  same  time 
^^Bphulzc  (F.  E.)  has  described  in  Sarsia  the  formation  of  a 
^^%ace  in  the  gelatinous  tissue  of  the  disc  by  the  simple  split- 
ting of  the  deep  layers  of  the  tissue.     Yuu  have  in  llie  latter 
an  undeniably  ''  schizocoelons"  condition,  in  the  former  an 
"  eutcro-cielous"  condition,  to  use  Professor  Huxley's  tcrmi- 
wish  now  very  briefly  to  point  out  that,  viewing  tl 
Solisiika.  wbo  oousidcrB  tlist  il  becomon  Llie  mouLli  in 


166  U.  C.   SORBr. 

matter  genealogically,  it  is  quite  possible  rhal  by  the  oblffl 
tionof  tliclutnen  of  gastro-vascular  outgrowths  of  the  primi 
alimentary  canal  a  large  bulk  of  cellular  elements  shoultl 
be  furnished  to  the  so-called  "  mesoblast "  from  the  hypoblast, 
and  that  subsequently  this  solid  mass  of  cellular  elements 
should  by  splitting  develop  a  coelom.  In  this  way  it  is  con- 
ceivable that  the  schizoctelous  condition  might  develop  from 
the  entero-cojlous  and  gradually  lose  all  trace  of  its  ancestral 
origin  further  than  is  afforded  by  the  derivation  of  some 
mesoblastic  cells  from  hypoblast.  At  the  same  time  there  is 
much  to  be  said  in  favour  of  the  schizoccelous  condition  being 
an  aboriginal  one,  since  we  see  that  it  really  can  make  its 
appearance  (in  a  rudimentary  way)  among  Ccclenlerata.  The 
grouping  of  animals  by  Professor  Huxley  (loc.  cit.)  according 
to  the  actual  modeof  formation,  and  supposed  corresponding  an* 
cestral  distinction,  of  the  body-cavity  .which  term  haB.according 
to  his  view  of  the  matter,  been  applied  to  three  very  distinct 
kinds  of  cavities,  cannot  but  draw  increased  attention  to  iho 
actual  and  possible  relationships  of  the  spaces  which  develop 
between  cndoderm  and  ectoderm.  Until  there  are  facts  to 
hand  to  show  that  it  is  more  probable  that  the  varieties  of 
body-cavity  io  such  groups  as  Mollusca,  Vertebrata,  and  Chte- 
tognatha,  are  of  distinct  origin  in  each  cases  than  that  they 
are  due  to  modification  of  one  ancestral  cavity,  one  is  disposed 
to  adopt  the  hypothesis  ai  uniformity  as  the  simplest  and  the 
leiut  hkely  to  lead  into  difficulties. 


OflMtfCoLouiiiNo  Mattbb  of  Bonellutviridit.'Ry'R.Q.Qm 
F.R.8..  &c.,   Pres.  R.M.S. 

SoMK  months  ago  my  attention  was  called  by  Mr.  % 
Ray  Lankcstcr  to  a  green  colouring  matter  which  he  had 
obtained  when  a.t  Naples  from  the  above-named  anneli<L 
immediately  saw  that  it  was  a  substance  of  great  inft( 
and  in  order  that  I  might  be  able  to  study  it  carefulb 
Lankester  kindly  gave  to  me  a  large  portion  of  the  ml 
he  had  collected.  He  has  sinc«  furnished  me  with  the 
and  drawings  which  he  made  at  the  time,  and  with  tlie 
following  description  of  the  animal,  which  it  would  he  well 
to  give  before  entering  into  the  consideration  of  the  optical 
characters  of  the  pigment,  itself. 

BoHtUia  is  a  worm  which  lives  in  holes  in  calcareous  rock). 


I 

Mr.    K     ' 

he  had 

iclid.    J    I 

int^^H 

tS 

iheflS^^ 
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iu  body  ia  globular  and  lies  in  a  large  cavity  in  the  rock, 

lilst  a  long  fan-like  proboscis  is  exserted  from  a  fissure  con- 

3led  with  the  cavity.   Consequently  S/mellia  is  not  exposed 

sunlight.    The  green  colouring- ma  Iter  occurs  in  clusters 

fine  granules  dispersed  in  the  tegumentary  tissues,  and  is 

ently  deposited    in  the  protoplasm  of  the  epidermic 

The  green  colour  is  of  so  deep  a  tint  that  the  animal 

lears  to  be  nearly  black.     The  drawing  of  the  spectrum 

this  Bobstance  when  in  the  living  animal,  made  by  Mr. 

Lankester,  agrees  so  closely  with  what  can  be  seen  in  the 

alcoholic  solution,  which  I  have  studied,  as  to  show  that  no 

decided  change  has  taken  place,  although  it  hns  been  kept 

exposed  to    the  air  for  more  than  five  months,  and  thus  it 

anpears  to  be  a  compound  of  very  considerahle  permanence. 

The  position  and  relative  intensity  of  the  hands  shown  in  the 

drawing  also  differ  no  mure   than  was  probably  due   to  the 

colouring  matter  being  associated  with  some   oil,  and  not 

dissolved  in  the  solvents  used  in  my  experiments. 

In  all  my  previous  publications  I  have  expressed  the  posi- 
tion of  the  absorption- bands  seen  in  the  spectra  of  coloured 
substances  by  referring  them  to  a  scale  furnished  by  the 
black  interference  bands  seen  in  the  spectrum  of  the  light 
wing   through    a   plate   of  quartz   between  two   Nicol's 
sms,  the   thickness   of  the   plate    being   such   that  the 
aunhofer  line  D  is  3i,  and  the  line  F  7i,  or  thereabouts* 
Blill  use  this  scale  for  actual  observation,  but  it  appears  to 
me  that  for  the  future  it  would  be  far  better  if  all  writers  on 
such  subjects  would  express  the  position  of  the  absorption  by 
giving  the  length  of  the  waves   of  light  at  that  particular 
part  of  the  spectrum  in    millionths  of  a  millimetre.     In 
order  to  be  able  to  do  this  I  have  constructed  a  table  of  the 
wave-lengths  of  every  part  of  my  quartz  scale,  so  that,  after 
^ving  measured  the  position  of  any  absorption-bands,  I  can 
mediately  express  it  by  numbers  representing  millionths 
millimetres  of  wave-length.      The  advantages    of  this 
Item  are  that,  not  only  is  it  a  scale  that  all  may  adopt  for 
icral  comparison,  but,  as  I  shall  be  able  to  show  in  some 
isequent  paper,  most  important  relfitions  can  be  shown  to 
[)8t  between  the    wave-lengths  of  different  bands,  which 
'_  .tJCHis  cannot  he  recojpu's^d  if  any  other  scale  be  adopted, 
propose,  therefore,  in  future  to  express  the  position  and 
xacter  of  bands  by  millionths  of  millimetres  of  wave,  and 
printing  under  the  numbers  symbols  to  indicate  the  rela- 
iutensity  of  absorption,  thus: 


i 
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Verj  faint  Bbsoriiiiod  .  • 

Quiie  decided        „  .  .  .  •■ 

Ditk  and  slroug    „  ...  ^  — 

Black  «nd  verj  strong  absorption  — 

Now, by  carefully  discussing  the  wave-lengths  of  the* 
tres  of  the  ahsorption-bands  in  the  spectra  of  substanrM 
whicb  have  a  number  of  well- defined  character,  I  find  tlial 
they  appear  to  be  related  to  one  another  in  the  following 
manner.  If  the  wave-lengths  of  a  seriea  of  such  iMtnds, 
passing  from  the  red  end  to  the  hluu,  be  a,  i,  e,  d,  &c.,  the 
ratio  between  any  consecutive  pair  is  very  closely,  if  not 

a     b     c 
absolutely,   the   same;  that  is    to   say,   t=-=^   &c.     If, 

however,  the  complete  spectrum  be  a,  b,  e,  rf,  it  does  not  by 
any  means  follow  that  all  the  hands  are  always  presenl.  In 
the  case  of  some  Bubatances  the  spectra  of  the  acid  and 
alkaline  solutions  are  related  thus : 


\ 


It  also  frequently  happens  that  under  certain  conditions 
some  of  the  bands,  which  in  accordance  with  this  law  ought 
to  be  present,  are  absent,  so  that  the  spectrum  may  be,  for 
example,  a,  e,  d,  and  in  other  conditions  of  the  snbstancv 
(for  instance,  dissolved  in  some  other  solvent)  the  missing 
band  may  make  its  appearance  at  the  true  interval.  It  must 
also  be  borne  in  mind  that  without  any  considerable  change 
in  the  general  character  of  the  spectrum  the  wave-lengths  of 
the  bauds  may  vary  very  considerably,  according  to  lh« 
nature  of  the  liquid  in  which  the  substance  is  dissolved,  or 
according  as  it  is  in  a  free  state  or  in  solution  ;  so  that  we 
have  to  consider  both  tlie  alterations  in  the  position  of  any 
particular  band,  as  well  as  the  development  of  new  bands. 
Very  much  remains  to  be  learned  in  conrirclion  with  this 
subject,  and  I  do  not  yet  feel  quite  certain  thai  the  above? 
described  relations  are  the  tnie  law,  or  only  a  better  appn 
mation  than  any  hitherto  made. 

Having  now  given  such  a  short  account  of  my  (, 
conclusions  &»  seemed  necessary  for  the  su1)ject  before  j 
proceed  to   describe  the  spectra   of  the  cnlouring  mntO 
BoneHia,  which  for  convenience  may  be  named  B'/neileitM^\ 

Being  green  and  fluorescent,  and  the  upcctruin  shoi  . 
Very  well-marked  absorption -band  in  the  red — being,  n 
over,  insoluble  in  water,  bat  soluble  in  alcoliol  and  in  c*rbon 
bisulphide — it  might  at  first  br  mistaken  fur  chlorophyll,  or 


or  chloroiu 

^^Ut  of  theft 
^^B  that 
^^ftectra  are 
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[bt  at  all  events  be  looked  upon  ae  a  chlorophyll  Bub* 
ice  ;  but  when  more  carefully  exAinined  it  is  soon  found 
to  differ  completely  from  cither  blue  or  yellow  chlorophyll 
chlorofucine,  which,  according  to  my  views,  are  the  only 
uine  species  of  the  genus  chlorophyll  hitherto  described.' 
of  these  are  changed  by  strong  acids  into  new  substances, 
thai  when  the  smution  is  subsequently  neutralized  the 
ctra  are  found  to  be  totally  unlike  those  of  the  original 
ibstances.  On  the  contrary,  on  adding  an  acid  to  the  green 
alcoholic  solution  of  bonelleine  the  colour  becomes  purple, 
there  is  a  great  change  in  the  spectrum,  due  to  the  removal 
of  some  bands  and  the  greater  development  of  others,  but  no 
other  alteration,  even  after  many  days,  and  on  nouti'aliKing 
the  acid  the  original  spectrum  is  again  seen  just  as  at  first, 
thus  proving  that  no  such  decomposition  takes  place  as  in 
the  case  of  chlorophyll.  In  this  respect  it  resembles  the 
well-known  productof  the  action  of  acids  on  blue  chlorophyll, 
but  this  latter  differs  from  bonelleine  in  giving  the  same 
spectrum  when  the  solution  is  acid  as  when  it  is  neutral  or 
alkaline. 

Bonelleine  also  differs  from  the  three  different  species  of 

the   chlorophyll  group   in  the  character  of  its  fluorescence. 

""le  neutral  alcoholic  solution  gives  ttco  bright  bands,  whose 

tres   are   at  wave-lengths   643   and   588,  whereas    the 

lorophylU  give  only  one.     The  spectrum  of  the  fluores- 

Lce  of  the  acid  solution  of  bonelleine  gives  a  single  bright 

at  wave-length  619,  whereas  that  of  the  product  of 

decomposition  of  blue  chlorophyll  by  acids  gives  two, 

s¥  are  such  importnnl  differences  that  it  seems  desirable 

look  upon   them  as  of  generic  value,  though,  at  tlie  same 

ae,  in  the  present  state  of  our  knowledge  it  would,  perhaps, 

[)m  premature  to  deciue  what  characters  should  be  considered 

•nmcient  to  constitute  a  natural  group,  or,  so  to  say,  genus, 

of  colouring  matters. 

Before  describing  the  various  spectra  in  the  manner  already 

explained,  it  would  be  well  to  give  the  wave-lengths  of  some  ' 

'  the  principal   Fraunhofer  lines,  so  that  the  position  of  the 

sorption -hands  may  be  better  understood  by  those  who 

i»e  been  in  the  habit  of  referring  their  observations  to  those 
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particular  solution  of  bonelleitie  is  seven,  but  in  the  com- 
plete theoretical  spectrum  sixteeu.  On  the  whole,  it  seems  to 
me  the  best  to  indicate  the  position  of  the  absent  bauds  by 
small  figures  and  that  of  those  present  by  larger,  and  to 
express  the  intensity  of  the  absorption  by  symbols  printed 
under  the  numbers  of  millionths  of  millimetres,  as  already 
explained.  For  the  sake  of  simplicity  1  give  only  the  theo- 
retical positions,  and  merely  say  that  in  uo  case  does  obser- 
vation ditfer  from  this  theory  by  more  than  a  millionth  of  a 
millimetre.  In  accordance  with  this  system  the  spectra  of 
the  different  solulions  are  as  follows : 
In  carbon  bisulphide — 

643  630  618  606  594  583  671  500  549  B3S  527  Si;  507  497 

In  alcohol,  neutral — 
66S  619  636  6U  611  590  587  670  3Gi  55:]  513  531  5^0  SOQ  5UU  490 


In  alcohol,  slightly  acid — 

636  G23  611  599  588  577  565  551  543  531  522  511 


III  alcohol,  strongly  acid — 

617  603  590  577  565  563  SIO  628  517 


I 


It  will  thus  be  seen  that  when  dissolved  in  alcohol  the 
bauds  are  raised  towards  the  blue  end  by  an  interval  of  about 
st'vcn  millionths  of  a  miUinicIre  of  wave-length,  and  that, 
whilst  the  faint  band  at  549  disappears,  that  at  527  is  made 
darker  when  in  alcohol.  There  is  also  a  ni-w  faint  band 
dc%-plopcd  at  662.  On  adding  a  very  little  acid  to  the  alco- 
holic solution  the  band  at  662  vanishes,  that  at  611  is  made 
darker,  that  at  587  fainter,  two  new  bands  are  dcvclnped  at 
565  and  543,  whilst  that  at  520  is  made  much  more  fitint 
On  adding  more  strong  acid  the  bands  at  63({,  54S,  and  493 
dinnppeur,  those  iit  611  and  522  are  made  darker,  and  both 
moved  in  opposite  directions  more  towards  the  centre  of  the 
spectrum,  and  a  fresh  band  is  developed  at  6fll. 

The  character  of  the  different  spectra  and  tlie  r«UtJ«) 
the  various  absorption-bniids  will  be  better  underato 
leaiM  of  the  following  lij^urc: 


DN  COLOUItlNO  MAtTEH  OF  DONELLIA  YIIllDIS. 


it 


'J  end.  B!ue  mi. 

600  BOO  100 

l^ecira  of  Bonelteine  in  Alcohol. 


le  numbers  given  on  the  upper  side  represent  the  wave- 

igths   of  those   piirls  of  the  spectrum  in    millionths  of 

iUimMres,  and  the  ecale  on  which  it  is  drawn  is  I  inch  to 

11)0  millionlhs,  which  appears  to  mc  to  he  a  very  conre- 

iiicat  and  suitable  size. 

A  glance  at  the  figure  will  at  once  show  how  some  of  the 
'  .inds  are  common  to  both  the  alkaline  or  neutral  and  the 
lightly    acid    solution,   whilst    some    are    diminished    in 
utvnsity  or   disappear,   and  olbeis  are  made  much   more 
lleuse  or  are  only  developed  when  the  solution  is  slightly 
jd.     It  will  also  be  seen  that  the  addition  of  more  acid 
further  modifies  the  spectrum  in  a  similar  manner,  and 
that  the  two  principal  bonds  represent  two  which  are  com- 
paratively very  feeble  in  the  neutral  solution,  whilst  the  two 
principal  bands  in  this  latler  have  entirely  disappeared.     It 
will  also  be  noticed  that  the  addition  of  a  strong  acid  lowers 
the  bands  at  the  red  end  somewhat  towards  ihe  red  and 
raises  that  at  the  blue  end  towards  the  blue,  whilst  ihe  cen- 
tral band  remains  in  the  same  position  as  when  the  solution 
is  neutral. 

It  will  thus  be  seen  that,  though  the  spectra  of  bonelleine 
are  of  an  unusually  complex  character,  they  agree  in  a 
remarkable  manner  wtlh  the  general  principles  which  I  have 
briefly  explained,  and  furnish  us  with  an  admirable  illustra- 
iii>n  of  tiie  peculiar  laws  connecting  together  the  wave- 
li'iiglhs  of  the  bands,  and  of  the  influence  of  solvents  and  of 
such  foreign  substances  as  weak  or  slronger  acids.  I  cannot 
but  think  that  the  furlhct  application  of  this  method  of  I 
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study  to  other  substances  will  lead  to  a  great  increase  of  our 
knowledge  of  the  relation  between  optical  and  clicmical 
properties,  and  throw  much  light  on  many  interesting  ques- 
tions connected  with  molecular  physics  and  other  branchea 
of  science ;  and  it  is  this  conviction  which  has  made  me 
anxious  to  give  a  complete  description  of  the  spectra  of  a 
substance  which  exhibits  them  to  very  great  advantage. 
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H>  the  Editors  of  the  Quarterly  Journal  of  Microscopical 

Science. 
SiK, — In  the  account  of  the  discovery  of  the  eegmental 
DKaDS  in  Elasmobranchs  by  Profeesor  Semper,  and  myself, 
piaicb  Rp]ieared  in  the  January  number  of  your  journal,  one 
two  expressions  are  used,  which  might  lead  to  an  erroneous 
impressioQ  as  to  the  priority  of  this  discovery.  This  rests 
with  Professor  Semper,  who  published  hie  first  note  on  the 
subject  in  July,  my  own  account,  though  entirely  inde- 
peudetit  of  his,  not  being  published  till  October. 
-  F.  M.  Balfour. 

^Whal  we  said  was  thai  Mr  Balfour  was  the  first  to /)ui/»«A 
•ea  establishing  the  fact  of  the  existence  of  a  series  of 
into  the  body-cavity  from  the  primitive  kidney-duct 
of  the  Elasmobranchs.     This,  we  believe,  is  true.] — Eds. 

Amplifiers  for  the  Uicroscope.— In  the  Biological  and  Mi- 
uroscitpical  Section  of  the  Academy  of  Natural  Sciences,  of 
Philadelphia,  January  4,  1875,  Dr.    J,  Gibbons  Hunt   made 
a  communication  upon  the   subject  of  amplifiers  for  the  mi- 
croscope, in  the  course  of  which  he  remaiked  that  from  the 
time  of  the  first  observation  by  the  aid  of  more  than   two 
convex  lenses,  un  almost  constant  efi'ort  had  been  made  by 
opticians  to   fit  in  the   best  intermediate  glasses,  and  yet 
further  improvement  in  tliis  respect  was  confidently  to  he 
"-'■,ed  for.     The  amplifier  which  he  had  upon  the  table 
listed  of  a  concavo-convex  lens,  with  its  concave  side 
i€cl  towards  the  eye,  and  so  placed  within  the  body  of 
microscope  as  to  stand  at  a  considerable  distance  from  the 
objective.      This  adjustment  of   position  was  best  accom- 
plished by  having  the  amplifier  screwed  to  the  end  of  a  tube 
ftrranged  with  rack-work  in  such  a  manner  as  to  traverse 
eight  inches,  because  we  could  thus  compensate  for  a 
it  of  complete  correction  in  the  objectives  employed, 
'he  advantages  obtained  by  using  an  ampliScr  were,  in 
6rBt  place,  gain  in  tnagnifying  power,  as  could  be  seen  in 
microscope  upon  the  tabic,  when  with  an  amplification  of 
dJKpetcw,  afforded  by  a  four-tenth  of  an  inch.  ob^ectvv«j 
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lie  liad  on  exhiHlion  the  navicula  angulittum  resolved    

dots  all  over  the  field,  which  was  apparently  more  thaa  six- 
teen inches  across.  By  the  aid  of  an  amplifier  we  also  gain 
a  greater  focal  distance,  and  an  increase  of  flatness  of  field. 

Amplifiers  hit%'e  been  employed  in  telescopes  for  the  past 
fifty  years,  but  ten  or  twelve  years  ago  they  were  only 
adapted  to  microscopes,  in  this  city  at  least,  by  one  or  two 
amateurs.  Subsequently,  Mr.  Tolles,  of  Boston,  saw  them 
in  use  here,  and  on  bis  return  home  made  one,  apparently 
with  gratifying  success,  as  he  has  since  kept  them  in  stock. 

Dr.  3.  G.  Richardson  inquired  of  Dr.  Hunt  whether,  in 
his  opinion,  the  four-tenth  objective  associated  with  his 
amplifier,  as  lie  had  it  upon  the  tabic,  and  cye-pieccd  bo  as 
to  give  a  power  of  800  diameters,  was  equal  to  his  Powell 
and  Leland's  one  six.tcenth  immersion  lens,  combined  with 
the  "  A"  eye-piece.  Dr.  Hunt  replied  that  on  histological 
work  the  results  were  not  quite  so  good,  but  on  plcurosigma 
angulatum  he  considered  them  fully  equal.  The  combination 
of  amplifier  and  objective  which  he  used  was,  however,  a 
merely  accidental  one,  so  that  a  skilful  optician  would  pro- 
bably be  able  to  arrange  the  lenses  more  efficiently,  and  at  a 
lower  cost.  Pigott's  aplanatic  searcher  appeared  to  be  a  modi- 
fication of  the  amplifier,  but  had  proved  so  unsatisfactory  in 
his  hands  that  he  had  entirely  laid  it  aside. 

Professor  Strieker  on  Pathology  of  Ssppnratioa. — For  some 
time  past  Professor  Strieker,  of  Vienna,  has  been  conducting 
a  series  of  investigations  on  the  pathology  of  suppuration  of 
the  cornea,  An  account  of  bis  results  has  been  published 
in  the  December  number  of  '  Strieker's  Medizinische 
Jahrbiicher'  for  1874.  Mr.  D.  J.  Hamilton,  who  has  been 
working  on  the  subject  of  infinmmalion,  during  (he  present 
winter  in  his  Laboratory,  sends  us  the  following  account  of 
the  methods  of  procedure  and  the  appearances  met  with.  The 
cornea  of  the  kitten  is  the  most  convenient  for  experimenting 
upon,  for  it  is  worthy  of  remark  that  the  cornea  of  n  young 
animal  is  more  easily  inflamed  than  that  of  an  older  one.  The 
animal  having  been  narcotized  with  a  mixture  of  ether  and 
chloroform,  a  small  eschar  is  made  in  the  centre  of  the 
cornea,  with  solid  nitrate  of  silver.  The  animal  is  then  left 
for  twenly-fout  hours,  by  which  time  abundant  inflammation 
has  been  excilcd  around  the  cauterizeil  spot.  Thi!  entire 
cornea  must  now  be  stained  with  nitrate  of  silver  whilst  the 
snimal  is  nlive,  for  the  n|>[iearanccs  prestnted  if  th«  proto- 
plasm is  Binined  in  the  living  state  an-  very  dilTerent  from 
what  are  seen  when  the  *tat»itig  is  performed  after  the  anicDBl 
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narcotized,  and  then  ihe  solid  nitrate  of  silver  is  rubbed  over 
ihe  entire  surface  of  the  corncii.  When  this  is  done  in  the 
living  state  aU  ihe  layers  become  stained  in  a  few  minutes. 
The  cornea  is  now  cut  out  and  placed  in  a  weak  solution  of 
acetic  acid  and  water  for  twenty-four  hours.  By  this  time  it 
iiJLS  swollen  up  and  can  be  easily  split  into  layers.  When 
one  of  these  layers  is  placed  in  glycerine  and  examined  with 
s  low  power  (No.  2  Verick),  a  cloudy  zone  is  noticed  sur- 
loundini;  the  cauterized  spot,  while  outside  this  the  cornea 
appears  to  be  normal.  The  inflammatory  process  does  not 
Affect  the  whole  cornea,  but  is  most  marked  at  a  short  distance 
from  the  point  of  greatest  irritation.  And,  now,  if  we 
examine  this  cloudy  area  with  a  hifjher  magnifying  power 
(No,  7  Verick,  or  No.  10  Immersion  Hartnack),  we  can  dis- 
tinguish certain  well-marked  changes  in  the  cotoeal  tissue, 
and  are  thereby  enabled  to  intt;rpret  their  history  The  first 
noticeable  phenomenon,  and  probably  the  earliest  change 
that  occurs,  is  a  remarkable  contraction  of  the  processes  of 
the  corneal  cells,  so  that  instead  of  fine  processes  uniting  the 
cornea-cells  together  we  see  a  dense  network  with  very  little 
intercellular  substance.  In  certain  parts  the  contraction  has 
gone  so  far  that  the  cornea-cells  are  individually  isolated. 
WTiat  next  occurs,  and  is  so  clearly  demonstrated  as  not  to 
leave  the  slightest  doubt  on  the  subject,  is  fissiparous  division 
of  this  dense  network  of  coroea-cells  and  their  contracted  ' 
processes.  The  divided  parts  are  at  first  irregular  in  shape, 
but  when  separated  from  the  parent  stem,  as  afterwards 
happens,  become  rounded,  a  nucleus  is  developed  in  their 
interior,  and  they  become  individual  pus-corpuscles.  In 
some  places  the  divisions  are  estrcmely  small,  and,  in  these 
instances,  it  is  probable  that  pus -corpuscles  are  not  im- 
mediately formed;  but  that  they  remain  as  the  granular 
material  of  fully  formed  purulent  fluid.  The  intercellular 
substance  next  becomes  disintegrated,  and  we  have  a 
microscopic  abscess  as  the  result.  He  has  niver  found  any 
evidence  to  show  that  the  large  numbers  of  pus-corpuscles 
seen  in  this  point  of  suppuration  emigrate  from  the  vessels 
surrounding  the  border  of  the  cornea,  and  is  of  opinion  that  , 
the  changes  met  with  in  the  layers  of  the  inflamed  cornea  J 
are  a  prototype  of  what  occurs  in  other  tissues.  ] 

Professor  Uax  Schultze. — A  recent  number  of  the  'Archiv   i 
fur  Mikroskopische  Anatomie '  contains  a  memoir  of  this 
lamented  anatomist,  from  which    we   take  most  ol  the  fol- 
lowing account.     Max  J.  S.  Schullze   was  bom  in  1826,  at 
UPreiburg,  in  Itreisgau,  and  was  the  son  of  C  A.  S.  Schultze,  J 
BttthMt  time  Professor  of  Anatomy  and  Physiology  there,thougu 
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shortly  afterwards  transferred  to  a  similar  post  in  C 
wald.  Ill  Ilia  youih,  )!oology  was  liis  favortle  Btiid,. 
music  his  favorite  amusement;  he  attained  also  considerable 
proficiency  in  drawing,  which  was  afterwards  of  gieai  tisc 
to  liim.  His  medical  studies  were  chiefly  carried  on  in 
Groifswald,  but  for  one  winter  he  was  a  pupil  of  Johano 
Miiller  and  Brucke,  in  Berlin.  As  a  stndcrnt,  and  in  Ihe 
early  part  of  his  career  as  an  investigator,  he  devol«d  special 
attention  to  animal  chemistry,  and  sevenil  of  his  earlier 
memoirs  relate  to  this  subject.  In  1849  he  obtained  his 
medical  degree,  taking  as  the  subject  of  his  thesis  (which 
received  a  prize)  De  arlcriarum  notionc,  struclurd,  eonsUlu- 
Hone  eJiemtcd,  et  vita  ;  and  was  shortly  afterwards  apjiointed 
Demonstrator  of  Anatomy  and  Primt-docent.  Even  while 
thus  engaged,  zoology  occupied  the  first  piace  in  his  interest, 
and  especially  the  marine  fauna  of  the  norlheru  seas.  His 
first  important  memoir  on  these  subjects  was  that  on  the 
'  Turhellarite,'  published  in  1K51,  with  seven  plates,  and 
this,  with  his  other  published  papers,  secured  for  him  a  grant 
from  the  University  of  Berhn  of  the  Blumenbach  Travelling 
Exhibition,  something  corresponding,  as  we  must  suppose, 
to  our  Travelling  Fellowships.  To  this  period  also  belongs 
his  important  discovery  of  chlorophyll  in  animal  organisms. 
The  valuable  opportunity  afibrdcd  by  his  travelling  pension 
vas  employed  by  Schultze  in  studying  marine  zoolt^y  on 
the  coast  of  Italy,  where  both  the  Adriatic  and  Medilerra- 
neau  seas  supplied  him  with  abundant  material.  It  waa 
here  that  he  made  the  researches  which  were  published  in 
1854  in  the  classical  mont^aph  "On  the  organisattoii -af'  . 
Polythalamia,  with  remarks  on  Rhiiopoda  in  general^" 
memoir  which  was  not  only  important  in  its  zoolfl 
aspect,  but  aa  afterwards  forming  the  basis  of  Sohi^ 
reform  of  the  cell-theory. 

In  the  same  year  he  was  made  Extraordinary  riiirimiriii  I 
at  Halle, and  married  histirst  wife,  who  waKhiscoutiin.  During 
the  five  years  of  bis  stay  in  Halle,  he  produced  a  remarkable 
number  of  important  pajiers,  among  which  must  be  menti 
ilia  first  great  memoir  on  the  electrical  orgauN  of  fisheiii 
Iwopap4>riion  tli*^  IcnninHiinn  of  nerve-fibres  in  the  urgu 
sense;  horb  subjects  which  h"  nflt-rward*  inndr  e»pi 
his  own.  Wo  may  also  enumerate,  as  Iwtter  known  u 
country,  two  xoolnglral  papers  "  On  the  developmaj 
■rvnicola  piscatonim,"  and  "  On  tlin  natural  history  ^ 
lenestrial  planarim,"  both  of  which  were  transtalca  m 
annnls  of  natural  history,  And  finally  ont>   on  "  Inf 
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^^tiwrenients  in  certain  ilintoms  from  the  North  Sea,"  which 
was  translnteil  in  this  journal. 

The  repulalion  which,  in  spite  of  the,  in  many  respects, 
unfavorable  circumstances  of  the  professorship  at  Halle, 
Schultse  soon  acquired,  obtained  for  him  in  1859  an  invita> 
tion  to  the  imporlaiit  chair  of  anatomy  at  Bonn,  then  vacant 
by  the  trnnslatioa  of  Helmhollz  to  Heidelberg.  It  wae  here 
that  he  became  especially  cekbraled  as  a  teacher,  both  for 
the  unstuilied  elegance  of  bis  style  and  the  masterly  skill 
of  his  practical  demonstrations.  Hie  inaugural  dissertation, 
Ob»ervatim>es  di-  retina  alructurd  jienitiori,  was  the  first  of 
bis  classical  contributions  to  the  study  of  the  retina. 

In  the  next  year  appeared  an  important  memoir  on  Hya- 
lunema,  and  another  on  Cornuspira,  nith  remarks  on  the 
organization  of  Polythalamia  (translated  in  the  'Annnlsof 
Natural  History '),  but  in  1861  he  published  hie  first  observa- 
tions on  the  subject  by  which  he  will  probably  be  best  known 
to  posterity,  viz.,  the  nature  of  the  cell.  This  memoir,  '  On 
muscle* corpuscles,  and  what  one  ought  to  call  a  cell,'  ap- 
peared in  the  same  year  as  Lionel  6eale*s  lectures,  and  about 
the  same  time  as  researches  of  Briicke,  having  the  same 
tendency.  It  is  to  those  three  investigators  that  we  owe  the 
modem  doctrine  of  the  cell;  viz.,  the  substitution  for  the 
conception  of  a  cavity  enclosed  by  a  membrane,  of  that  of  a 
mass  of  snrcode  or  protoplasma,  which,  with  some  inconsist- 
ency, wo  call  by  the  same  name ;  and  there  can  be  no  doubt 
that  the  share  of  Max  Schulize  in  effecting  this  reform  was 
very  Urge  indceil.  The  same  line  of  investigation  was 
carried  on  in  his  important  work  on  the  Protoplasma  of 
^--Jthizopoda.  and  of  vegetable  cells  published  in  1863,  and 
Dmer  on  by  observations  on  the  movements  of  white  blood- 
^^npuscles,  in  which  he  was  aided  by  his  admirable  invention 
BSihe  hot  stage.  The  new  views  were  not  accepted  without 
an  active  controversy,  in  which  Reichert  was  the  chief 
ilefenilct  of  the  doctrine  of  a  cell-membrane. 

The  laterresearchesof  Schultze  were  chiefly  in  the  same  lines 

a  those  already  mentioned,  on  the  organs  of  sense,  especially 

'  e  retina,  and  the  terminations  of  nerves,  with  some  further 

on  simple  forms  of  life,  and  two  or  three  papers  on 

bnical  methods,  in  which  be  introduced  the  reagents  now 

i<  well-known,  iodized  serum,  osmic  acid,  and  acetate  of 

issium.      The   '  Archiv  fiir   Microscopische    Anatomic,' 

Wch  has  been  since  its  foundation  the  chief  organ  of  histo- 

:al  research  in  Germany  was  commenced  in  1865,  partly 

!  consequence  of  the  estrangement  which  controversy  bad 

»duc«d  between  Schulize  and  Iteichert,  one  of  the  editors  of* 
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the  '  Arehiv  fiir  Anatomie  urnl  Physiologie.'  It  has  a 
juetiBed  its  foundation  by  its  brilliant  success.  Besides) 
journal,  the  orgaaizatioii  of  the  anatomical  teacbing  at  Bonn, 
and  especially  the  building  of  a  new  Anatomical  School, 
which  is  now  one  of  the  most  splendid  and  complete  in 
Europe,  occupied  the  later  years  of  his  life.  So  engrossed 
was  he  in  this  task  that  he  refused  two  brilliant  offers  of 
chairs  at  Strasburg,  and  at  Leipzig.  In  1878  the  new  build- 
ing was  finished,  and  in  1874  the  professor  occupied  the 
dwelling-house  attached  to  it,  but  a  few  davs  only  after 
taking  up  his  residence  there  he  died  suddenly  of  a  perforating 
ulcer  of  the  duodenum  in  his  forty-ninth  year.  The  loss  to 
science  in  his  untimely  death  can  hardly  be  estimated. 
Certainly  Germany  never  produced  a  more  accomplished 
histologist.  The  list  of  his  published  memoirs  est«[id3  to 
eighty-two, produced  between  1S46  and  1872.  The' Arehiv* 
is  to  go  on  iinder  the  editorship  of  Professors  V.  la  Valettc 
St.  George  of  Bonn,  and  Waldeyer  of  Strasburg. 

The  late  Professor  von  Uohl. — Hugo  von  Mohl,  bom  April 
8th,  1S05,  was  ihe  fourth  of  five  brothers,  all  of  whom  were 
men  of  note,  either  for  public  services  or  intellectual  ability. 
His  father  was  some  time  Minister  at  Wurtemberg  for  Home 
Affairs  and  Worship,  while  his  mother,  a  person  of  exceptional 
gifts,  was  the  daughter  of  Autcnrieth,  Finance  Minister  in 
the  same  State. 

VonMohl'searly  education  was  obtained  at  the  Gymnasium 
of  his  native  town,  Stuttgart.  In  his  nineteenth  year  (18iS3) 
he  entered  the  University  of  Tiibiiigen,  where  (m  1828)  he 
graduated  in  medicine.  In  his  inaugural  dissertation  (alluded 
lo  below)  he  clearly  foreshadowed  the  course  in  science  in 
which  he  was  to  pre-eminently  excel.  It  was  big  father's 
wish  that  he  should  devote  himself  to  surgery.  This,  how* 
ever,  was  distasteful  to  him  ;  and  the  intercourse  into  which 
he  was  thrown  during  the  next  few  years  with  Von  Martins, 
Zuccariui,  Steinheil,  and  other  botanists,  soon  determined  the 
direction  of  his  pursuits.  In  1831  he  contributed  to  the  great 
work  of  Martins  on  Palms  a  memoir  on  the  structure  of  the 
stems  of  those  plants.  In  this  year  he  was  nominated  first 
"  adjunct  "  to  the  Botanic  Garden  of  St.  Pi-tt-rshurg,  n  po«t 
which,  however,  \k  did  not  accept,  owing  to  his  being  ap- 
pointed Professor  nf  I'hysiobgy  at  Bern,  Avhiihcr  he  went  in 
1832.  After  the  death  of  Schiibler  he  rt-lunicd,  in  IH35,  lo 
TObingenas  Prufevsor  of  llotany  in  the  University  ;  and  hero 
he  remained,  notwithstanding  maiiy-  brilliant pronosnU  lum^^ 
ing  him  dtcwherc,  till  the  time  ut  his  death.  The  tnl^^^l 
of  the  Umrersity  of  Tubiugen  wcr«  matter*  about  whi^^H 
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a  keen  solicitude,  and  the  rouiidation  of  a  Faculty  of 
fatural  Science  iti  that  University  was  essentially  his  work. 
1843  the  Order  of  the  Crown  of  Wnrtemberg  was  con- 
id  on  him  and  he  was  ennobled.  About  this  time  lie  was 
obliged  to  make  a  prolonged  stay  in  South  Tyrol  on  account 
of  delicate  health.  He  recovered;  but  allhough  a  man  of 
great  stature  and  robust  build,  he  appears,  after  he  had  ac- 
complished his  sixtieth  year,  to  have  fallen  into  chronic  ill 
He  suffered  from  pleurisy  and  attacks  of  diarrhtea. 
lulually  he  became  very  reserved  in  manner  and  subject 
giddiness.  On  the  morning  of  Easter  Monday,  April  1, 
172,  having  been  cheerful  and  well  the  night  before,  he  was 
fbimtl  dead  in  bed. 

These  particulars  are  derived  from  the  memoir  which  ap- 
peared in  the  '  Botanische  Zeitung '  for  1872.  Von  Mohl  was 
elected  a  Foreign  JMembei'  of  the  Royal  Society,  March  S6tb> 
1868. 

In  describing  fully  Von  Molil's  scientific  career  and  position, 

it  would  be  necessary  to  write  the  history  of  vegetable  his- 

"^logy.     His  work  is  practically  coincident  with  the  appli- 

ition  of  the  higher  powers  of  the  microscope  to  the  investi- 

LttOD  of  vegetable  tissue.     Confining  himself  almost  exclu- 

rely  to   the  higher  classes  of  planis,  from   the  group  of 

iuscineee  upwards  (and  neglecting  the  Algtc,  Fungi,  and 

^hcns),  there  is  hardly  a  point  of  any  consequence  in  which 

le  research  or  investigation  of  Von  Mohl's  is  not  the  solid 

.ndation  of   our  present  knowledge.      The  catalogue  of 

ientific  Papers  of  the  Royal  Society  enumerates  78  of  his 

ipers — not  including  various  dissertations,  some  of  which, 

ing  with  a  selection  of  the  more  important  of  his  papers, 

in  1845  collected  and  published  in  a  quarto  volume, 

ider  the  title  of  "  Vennischte  Schriften."     The  list  of  bis 

_  iblications  which  accompanies  the  memoir  in  the  '  Bot- 

toitche  Zeituug'  gives  the  titles  of  no  less  than  90.      Nor 

were  his  own  labours  the  only  way  in  which  he  contributed 

to  the  advancement  of  our  knowledge  of  the  minute  anatomy 

plants.     In    1843  he  commenced,  in  conjunction  with 

ihlechtendal,  the   '  Botanische   Zeitung,'   a  small  quarto 

lekly  periodical  of  eight  pages,  occasionally  illustrated  with 

_»te8,  which  he  continued  to  edit  till  the  time  of  his  death. 

'he  volumes  of  this  journal  chronicle,  year  by  year,  the  gradual 

development   of  the  microscopic  study  of  plants,  a  field  in 

which  (doubtless  in  no  small  degree  owing  to  the  example 

"Von  Mohl)  German  science  has  reaped  a  more  abundant 

rwt  than  that  of  other  nations.     No  one  can  fail  to  be 

ick  with  the  thorough  cb«acter  of  Von  Mohl's  scientifiQ 
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work.  His  energies  were  always  ready  to  turn  them 
to  nny  part  of  his  subject  where  facts  seemed  to  need  i 
ligation,  or  the  results  of  others  to  challenge  re- exam! nation 
or  criticism.  His  papers  are,  in  their  way,  models  of  "  con- 
tributions to  knowledge." 

Von  Mohl's  first  publication  in  1827  was  a  prize  thesis  on 
the  structure  of  climbing  plants,  in  which  he  endeavoured  to 
show  that  the  stems  have  a  dull  hind  of  irritability,  so  that 
they  bend  towards  any  object  which  ihey  touch.  This  expla- 
nation has  given  place  to  a  better  knowledge  of  the  pheno- 
mena: but  Mr,  Darwin,  to  whom  that  service  to  science  is 
largely  due,  bears  witness  to  the  prima  facie  probability  of 
Von  Mohl's  view  ('  Journ,  Linn.  Soc.,'  Bot.  vol.  \x,  p.  10).  Hi« 
inaugural  dissertation  in  1SS8  (already  alluded  to)  gave  the 
first  account  of  the  true  structure  of  the  dots  or  "  pores  "  fre- 
quently met  with  in  the  walls  of  cells  ('  Ueber  die  Poren  dcs 
Pflanzenzellgewebes ').  He  showed  that  they  were  thinner 
portions  of  the  cell-membrane. 

Id  1831  Von  Mohl,  as  already  mentioned,  contributed  to 
the  '  Historia  Naturalis  Palmarum '  of  Von  Martius  nu 
elaborate  account  in  Latin  of  the  structure  of  the  stems  and 
roots  of  palms,  under  the  title  "  De  Structura  Palmarum." 
This  was  republished  in  German  inhis 'Venniscliie  Schriften' 
in  184-5,  and  was  translated  for  the  Ray  Society  in  1849  by 
Prof.  Henfrey,  Voti  Mohl  gave  the  final  blow  (o  the  rheory 
of  the  internal  growtli  of  mouocotyledonous  stems  first  pro- 

Sioundcd  by  Desfontainee,  and  upon  which  De  CandoUe  had 
bunded  the  division  of  vascular  plants  into  Exogens  and 
Endogens.  In  this  memoir  he  appears  to  have  first  described 
the  origin  of  ducts  from  rows  of  closed  cells,  a  point  which  he 
further  developed  iii  the  following  year  in  a  paper,  "  Ueber 
den  Ban  der  porosen  Getnsse. 

The  publication  by  Von  Mohl  in  18S5  of  bis  discovery  of 
the  multiplication  of  cells  by  division  ("Ueber  die  Vermeh- 
rung  dcr  Pflunzunzellen  durcb  Thcilung')  in  Cladophora 
fflomerala  has  been  the  starting-point  of  all  subsequent  in- 
vesligaiions  into  the  development  of  the  tisanes  and  organs 
of  pbmts.  It  revejiled,  in  fact,  the  precise  mode  by  which 
vegetative  grofcth  is  accomplished.  Mirbel,  in  lii»  memoir 
on  the  development  of  Marchantia,  communicated  loJ"*"" 
Academic  de«  Sciences  in  1831  and  1832,  but  nut  publM 
till  1836,  had  described  the  formation  of  tioll(^n>gTatDS  fc 
quadfipartite  division  of  a  motheT'Cel),  This,  hoi 
thongh  nn  extremi.>ly  Important  nb^crvutinn,  is  not  a  c 
growth,  properly  speaking,  and  do^s  not  atfect  Mohl'ii 
linljwsjtioD  in  the  matter.     In  1898  Schleideti  tttmoj 
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i)io  multiplication  of  tells  by  (he  formation  of  new  cells  in 
ihfir  ifttrriar  as  n  general  liiw  Jti  the  vegetable  kingdom.  He 
was  sii))porleil  bj  Nu;^eli,  The  views  of  Von  Mohl,  deve- 
lopt'fl  a»  they  were  by  Meyen  and  Unger,  evenlualty  eslab- 
liibeil  themselves.  In  a  paper  on  the  structure  of  cork  and 
bfltk.  Von  Mohl  described  the  nature  of  the  tissues  which 
Miter  into  their  composition,  and  accounted  for  the  diversity 
of  their  character  in  different  plants,  especially  the  exfoliation 
of  layers  of  bark  in  auch  trees  as  the  Plane. 

Tn  1844  Von  MobI  maintained,  against  the  theory  of 
Dupeiit-Tbouars,  liie  dependence  of  the  growth  of  Dicoty- 
ledone  on  the  physiological  activity  of  leaves.  The  same 
he  pablishvd  his  remarks  on  the  structure  of  the  vege- 
tble  ceW,  which  for  a  long  time  immensely  influenced  the 
;rse  of  vegetable  histology.  He  regarded  the  cell-well  as 
generally  composed  of  a  primary  external  imperforate  mem- 
brane, and  a  secondary  one  usually  perforated  with  apertures. 
This  he  sup))09ed  to  be  lined  by  a  third  membrane,  "  Prim- 
ordialBchlauch,"  the  primordial  utricle  of  English  writers. 
"This  membrane  forms  a  perfectly  closed,  cell-like,  thin- 
iled  vusicte,  which  in  the  fresh  plant  is  closely  applied  to 
inner  wall  of  the  cell,  and  therefore  escapes  observation  ; 
Tvhile  in  specimens  which  have  been  preserved  in  spirit  it  is 
'  ^mtrncted,  and  more  or  less  detached  from  the  wall." 

Von  Mohl's  paper,  "  Ueber  die  Saftbeweonngen  im  Inne- 
iiii  der  Zellen,"  published  in  1846  ('  Bot.  Zeit.,*  p.  73),  has 
been  the  starting-point  of  all  modern  views  about  the  vege- 
table cell.  He  first  described  accurately  the  "opaque  viscid 
Uuid  of  a  white  colour,  hanng  granules  intermingled  with  it, 
which  fluid  1  CiiU  protoplasm."  He  observed  the  vacuoliza- 
tion of  the  protoplasm  until  it  forms  a  mere  network.  He 
ile«cribed  the  motion  which  takes  place  in  the  filament  of  the 
network,  "  or  perhaps  now  first  becomes  visible,"  and  he 
measured  its  rate.  Schleiden  gave  the  theory  its  finishing 
touch  in  the  third  edition  of  his  '  Principles'  (1849),  by 
identifying  Mobl's  primordial  utricle  and  circulating  fiuid. 
In  1860  Von  Mohl  published  a  small  work  with  the  title 
Vegetnbilische  Zclle,'  which  weaves  the  results  of  a 
deal  of  what  he  had  written  in  scattered  memoirs  into  a 
ilinuous  whole.  It  was  translated  into  English  by  Prof. 
<ftey  in  1S5S, 

on  Mflhifelt  the  greatest  interest  in  improving  the  means 
liaiological  and  anatomical  research,  and  wrote  several 
rra  OH  the  construction  and  use  of  optical  instruments, 
in  lK4fi  published  a  book  on  micrography. 
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n.  TheCell.— 1.  Spontaneous  MotemcntB  of  the  NudeoUlk 
Bramlt  ('Arch.  f.  Mikr.  Anat.,'  Vol.  X.,  p.  505j  reinarke  tni  , 
in  the  modern  cell  theory  the  function  and  ujtture  of  the 
nucleus  have  become  ohscure  and  Utile  regarded.  He 
himself  descnbes  some  ohservations  on  the  nucleolus  (ger- 
niinal  epol)  of  an  ovum  from  the  ovary  of  Blaita  orientMit, 
The  ovatial  eggs  of  this  insect  are  cells  with  a  granular 
protoplaama  and  a  large  transparent  nucleus  containing  a 
nucleolus.  The  latter  varies  both  in  size^  shape,  and  posi- 
tion in  the  nucleus,  when  different  cells  are  compared. 
Continuous  observation  shows  that  these  difTererences  depend 
upon  amceboid  movements  of  the  nucleolus  effecting  both 
alteration  of  shape  and  locomotion.  The  movements 
itre  slow,  hut  stimulated  by  heat.  Bodies  sometimes  seen 
within  the  nucleus  which  are  rather  to  be  regarded  as  pre- 
cipitates, and  show  no  movements.  These  may  be  dis- 
tinguished as  pseiidonuclei. 

2.  Experimental  Production  of  Giant'Celli  from  Colourhsa 
Shod-Corpttscles. — Ernest  Ziegler  ('  Centralblatt,'  noa.  61 
and  58,  1874),  cut  from  mirror-glass  plates  of  different 
sizes,  some  square  and  some  oblong,  ground  off  the  edges 
carefully,  and  affixed  to  each  with  porcelain  cement  a  fine 
cover-glass  of  the  same  size,  so  that  there  remained  between 
the  glass  lamellte  an  empty  capillary  space,  accessible  from 
all  sides,  with  the  exception  of  the  comers.  These  plates 
tvere  brought  under  the  skin  and  periosteum  of  dogs  and 
rabbits,  or  were  introduced  into  one  or  other  of  tho  large 
cavities  of  the  body.  This  was  done  under  the  imprcsnion 
that  the  colourless  blood -corpuscles  would  penetrate  into  all 
the  spaces,  would  wander  under  the  cover-glass,  a 
independently  of  the  organism,  be  nourished  by  1; 

'  The  articles  in  tbus  dinisiuti  are  trruiecd  under  llin  fnllowing 
LTcit-booksaudTeclmictlUaliodi.    11.  TlieCeil  in  Octieral.  11.. 
IV.  Kpiiliolimn,    V.  The  Conoocuvc  Ti«uo».    VI.  MumIc.    VIL  J 
SjiUm.    VIIL  UrgiDs  qC  Sense.    IX.  Vuculir  Rfittm.    X    " 
4Dii  lletpinilDr;  Organ*  and  Gl&Dila.    XI.  Skill  and  Hair.    XI 
ami  Seaaal  Appartln*. 

Tbe  £iiituri  will  be  f;Iail  to  nccite,  for  tlic  purpue  or  t 
record  ctiorc  coniplcta,  copiu  of  >Dparat«  metnoin  or  nprlutt  ti 
rkxlial*.  vkich  miut  oUienrtae  olten  caeape  oulloe. 
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fluid,  and  uuJergo  this  or  that  metamorphosis.  The  author 
met  wilh  many  failures,  and  recommends  the  following 
method.  Small  pkles  of  glass  must  be  used,  10  to  iO 
millimetres  (004  to  0-08  inch)  long  and  10  millimetres  (04 
inch)  broad.  Large  ones  easily  occasion  profuse  suppura- 
tion. The  plates  were  generally  left  from  ten  to  twenty-five 
days  in  the  spot  operated  on.  The  best  field  for  operating 
is  the  inner  side  of  the  thigh  of  not  too  old  dogs.  Itabbits 
gave  no  satisfactory  results.  After  the  plates  were  removed 
they  were  slightly  washed,  and  at  once  placed  in  a  1  per 
cent,  solution  of  perosmic  acid,  and  allowed  to  remain  there 
for  two  days.  They  were  then  placed  in  spirit  wilh  glycerine, 
then  in  pure  glycerine,  i 

The  following  were  the  results  of  sixty-five  experiments.  , 
An  in-wandering  of  colourless  blood -corpuscles  took  place  ' 
in  all  cases.  The  changes  of  the  same  in  the  first  ten  days 
varied  according  to  the  direction  of  the  development.  After 
several  days,  a  fiattcning  of  the  corpuscles  and  the  formation 
of  a  cellular  mosaic  were  often  to  he  observed.  After  this 
time  the  author  found : — 

In  the  greater  number  of  cases  only  retrogressive  changes, 
but  in  some  cases  progressive  processes  showing  different 
developmental  directions,  viz. : — 

1  a.  The  Formation  of  a  Reticular  Tissue  with  Enclosed 
Epithelioid  Cells  and  Rich  Development  of  Giant  Cells. — 
This  is,  without  doubt,  the  most  interesting  result.  The 
giant  cells  consist  of  finely  granular  protoplasm  and  certain 
numerous  large  oval  nuclei  and  distinct  nucleoli,  sometimes 
with  round  sharp  contours,  at  others  provided  with  processes. 
It  can  be  seen,  in  one  and  the  same  microscopical  prepara- 
tion, how  ihey  are  develojreJ  from  the  colourless  blood- 
corpuscles  by  increase  of  the  protoplaiim  and  simultaneous 
increase  of  the  nucleus,  till  they  rench  the  dimensions  of  the 
largest  known  giant-cells. 

b.  DevelopmentofConnectiveTissues  and  Vessels. — Similar 
appearances  to  those  of  developing  connective  tissue  were 
found.  As  the  first  stage  in  the  development  of  the  vessels 
there  is  clearly  observed  a  network  of  peculiarly  changed 
colourless  blood  -  corpuscles  ranged  one  on  another, 
wfaich    incrciise  considerably  on   the  surface,  and  are  Rrmly 

led  on    the  edges,  and   gradually  assume  an   epithelioid 
iracter.     The  author  draws  tht-  followiug  conclusions  : — 

p.   Keal    giant-cells   can     develop   from    colourless    cor- 

Sclcs. 
[Inder   similar  conditions,  cytogenous    connective   tissue 
epithelioid  cells  is  formed. 
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These  formations  are  to  be  regarded  as  analogous  to 
certain  forms  of  tubercle ;  or,  in  other  words,  tubercle  with 
its  giant-cellaiBan  inflammation-focus  in  which  the  colourless 
corpuscles  heajied  up  at  any  spot  {probably  intracanalicular — 
Rindfleisch,  Schiippel),  undergo  a  development.  This, 
according  to  the  author,  is  caused  by  imperfect  nutrition  of 
the  cells,  in  so  far  as  this  is  not  sufficient  to  form  new  con- 
nective-tissue. According  to  this  view,  giant-cells  are  to  be 
regarded  as  imperfect  new  cell- formations. 

The  formation  of  intercellular  substance  in  reticular 
tissue  is  paracellular,  arising  anew  by  a  cutting  off  from  the 
sides  of  the  cells.  (Dr.  Stirling,  in  'London  Medical 
Record.') 

in.— Blood.— 1.  Purvea  on  the  Place  whero  Iha  W}»tc 
Blood-Corpuscles  waitder  out  of  the  Vessels. — L.  I'urves  ('On- 
derzoekingen  gedaau  in  het  Physiol.  Labor.,'  Utrecht,  1S73, 
iiij,  to  investigate  the  place  where  the  white  blood -corpuscles 
pass  through  the  wall  of  the  vessel  inCohnheim'sexperimenCoii 
inflammation,  injected  a  solution  of  silver  into  the  vessels 
of  a  frog  prepared  after  the  manner  of  Cohnheim.  The 
colourless  corpuscles,  withuutexception,  wander  out  bi.'ti*i.-en 
the  boundaries  of  the  epithelioid  cells.  They  never  pass 
through  the  substance  or  through  the  nucleus  of  an  epith<N 
lioid  cell.  According  to  the  author,  the  red- corpuscles  only 
pass  out  by  those  channels  which  have  been  previously  made 
for  them  by  the  colourless  corpuscles.  The  author  fouui' 
stomata  of  any  kind  on  the  epithelium  of  the  Yea 
(London  Medical  Record.) 

a.  Infiiimceofthe  Gaseous  Contents  on  the  Solubilittfi^ 
Blood- Corpuscles. — Lundois  (' Centralbatt,'  No.  87,  H 
says  that  if  different  portions  of  the  same  blood  bo  treated 
with  carbonic  acid,  oxygen,  and  nitrous  oxide,  the  red  blood 
corpuscles  exhibit  great  varieties  with  regard  to  their  sola 
bility.  The  corpuscles  charged  with  carbonic  add  are 
dissolved  much  sooner  than  the  others.  Certain  rvagcnta 
which  are  unable  to  dissolve  blood  charged  with  other  gOMV, 
produce  the  "lake  colour  "  at  once  in  blood  charged  wl"*~ 
carbonic  acid,  Thu  rrazenls  employed  were  salt*  oC'^ 
bil«-ttci(U,  very  dilute  solution  of  chloride  of  sodium,  H 
(enini  of  dog's  blood  for  the  blood  of  rabbits  and  gatA 
pigB.  Blood  charged  with  nitrou*  oxide  stands  IwtwvGn  tfant 
clmrgcd  with  carhonio  acid  and  that  charged  with  carbniiic 
oxide.  The  blood-corpusclus  of  all  sorts  of  hluod  bee 
round  before  their  solution,  and  show  exc^udinglrf 
{loiiits.  l*erhaps  the  condition  of  the  luvtnuglobitt  i' 
'l(Jd  ih^  lime  may,  account^  this. 
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3,  Formation  of  Fibrin  from  the  Red  Blood- Corpuscles. — In 
S  second  part  of  tlie  same  paper,  Landoie  describes  the 
Jbnnntion  of  fiUrin  as  being  dependent  on  the  dissolved 
corpuscles.  If  a  drop  of  defibrinated  rabbit-blood  be  brought 
into  a  drop  of  frog's  serum,  the  cells  aggregate  together,  and 
become  sticky  on  their  surfiices.  The  cells  soon  become 
globular,  and  those  eells  lying  towards  the  periphery  allow 
the  blood-colouring  matter  to  pass  out.  This  discolouring 
gradually  extends  towards  the  centre  of  the  drop,  and  at 
last  only  a  heap  of  stroma  remains.  The  stroma- subs  lance 
ia  very  tough  and  viscid.  At  first  the  contours  of  the  cells 
can  be  detected ;  and,  when  the  stroma  has  been  agitated 
to  and  fro,  the  cellular  contours  disappear,  and  viscous  fibres 
and  stripes  are  observed.  Step  by  step  the  formation  of 
fibrous  masses  from  the  dissolved  mammalian  cells  can  be 
observed.  The  author  thinks  this  fibrin  should  be  called 
"  slronia-fibrin "  in  opposition  to  Ibe  ordinary  fibrin  or 
plasm  a- fibrin,  which  is  formed  without  solution  of  the  blood- 
corpuscles.  The  two  kinds  of  fibrin  may  possibly  be  chemi- 
cally distinguished  from  each  other.  In  transfusion,  if  dis- 
solution of  the  cells  occur,  then,  of  course,  the  formation 
of  stromii-fihrin  may  take  place.  The  coagulation  occurs 
the  sooner,  the  more  serous  the  blood.  Animals  in  a  state 
of  asphyxia,  into  whom  heterogeneous  blood  was  introduced, 
showed  the  most  extensive  coagulation. 

IV.  Kpithelimn. — 1.  Cetnent-Substance  of  Epithelium. — 
R.  Thoma  ('  Oentralblatt,'  No.  2, 1875),  in  studying  the  physi- 
ol<^cal  and  pathological  changes  in  the  epithelium  of  the  frog's 
tongue,  discovered  a  method  by  which  in  the  li\-ing  animal 
an  excretion  of  indigo  in  the  cement-substance  of  the  above 
oi^ii,  as  well  as  in  certain  parts  of  the  alveolar  mucous 
membranes,  could  be  produced.  This  cement- substance 
appears  as  a  fine  deep-blue  coloured  network,  stretching 
regularly  over  the  whole  tongue,  between  the  colourless 
epithelial  cells,  and  lying  somewhat  below  the  level  of  tbu 
free  epithelial  surface. 

The  method  is  the  following.  Asolution  of  pure  sulphni- 
digotate  of  soda  is  prepared  by  diluting,  with  an  equal 
volume  of  distilled  water,  a  saturated  and  filtered  watery 
solution  of  indigo.  This  ia  injected,  under  a  constant  pres- 
sure, iutu  the  median  abdominal  vein  of  a  frog,  so  that  in  the 
course  of  two  to  four  hours  from  four  to  six  cubic  milli- 
metres of  the  indigo  solution  are  introduced  into  the  body  of 
a  medium-sized  Rana  tcmporaria  or  esculmta.  Simul- 
taneously the  tongue  is  irrigated  by  a  1*5  per  cent,  solution  . 
of  chloride  of  sodium,  in  consequence  of  which  prououncvdi 
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widening  of  the  vessels  occurs,  specially  in  tbe  arte 
together  wiib  great  acceleration  in  the  blood -current  ('  London" 
Medical  Hecord,'  Dec.  30,  1874).  The  microscope  shows 
thnt  the  blood  is  coloured  slightly  blue.  After  a  short  time 
the  connective  tissue  becomes  blue,  whilst  the  inUBCuUr 
6bre3  and  epithelium  show  noohvioua  coloration.  It  is  only 
after  two  or  three  hours  that  the  cement-substance  shows  a 
deep  blue  coloration.     (London  Medical  Record.) 

3.  GoMcl  Cells  o/ the  Conjunctiva. — Keich  (' Central  Mat  t,* 
1874,  p.  737)  believes  certain  cells  in  the  conjunctiva 
resembling  the  "  goblet  cells"  of  other  mucous  surfaces,  which 
have  been  regarded  by  Stieda  as  "  unicellular  mucous 
glands,"  and  by  Waldeyer  also  as  normal  secreting  structures, 
to  be  pathological  productions,  resulting  from  the  mucous 
transformation  of  epithelial  cells,  in  consequence  of  catarrhal 
conditions.  They  vary  much  in  number,  but  are  seen  chiefly 
in  comparatively  old  people  and  in  chronic  catarrhal  inflam- 
mations. In  structure,  too,  they  differ  from  the  typical 
goblet  cells,  being  globular  or  oval,  sometimes  with  it  termi- 
nal orifice  produced  by  rupture,  but  never  with  the  charac- 
teristic pedunculated  lorm. 

3.  Mucous  Membrane  of  Urethra. — Robin  and  Cadiat 
('Journal  de  I'Anatomie,'  Sept.  and  Oct.,  1874}  describe  the 
epitbeliiini,  elastic  fibres,  and  glands  of  the  urethra,  in  the 
male  and  female. 

V.  The  Connective  Tissues. — 1.  Structure  of  Tcndom. — 
Ranvier  baa  re-examiaed  this  subject  in  consequence  of  tlie 
numerous  criticisms  which  have  been  passed  upon  his  views, 
tlia  results  are  briefly  as  follows : 

\.  In  the  tendon  of  the  tail  of  a  young  rat,  or  dogs,  he  finds 
the  tendinous  bundles  separated  by  cells  which  have  a  dark 
granular  body  and  an  oval  nucleus.  Their  shape  is  that  of  a 
tile  applied  by  its  concavity  to  a  fibrous  bundle,  and  pre- 
senting on  its  convex  side  crests  and  ridges,  which  regally 
form  casts  of  the  surface  of  the  adjacent  bundles.  In  loQgi> 
tudinal  sections  they  have  the  appearance  of  flat  platM 
rolled  round  columns.  In  olher  animals  the  cells  are  thinner, 
but  more  solid,  and  have  lateral  prolongations,  which  make 
it  difficult  to  determine  their  limits.  In  his  first  memoir 
Ilauvier  bad  taken  for  the  lateral  boundaries  what  ant  rcollj^ 
two  moulded  crosis  {crr'tes  li'empreinte).  Such  ridgetj 
crests  havi>  been  described  by  lioU  as  the  elastic  stripe.  !0 
conclusion  is  that  the  form  of  the  cells  is  detumiioed  j 

Csurc  during  their  devolupnient,  and  retaiuci]  when  I 
van  old  and  rigid. 
S.  The  fentoral  aponeurosiB  of  the  Crog  shows  Biiiukr  4 
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mlild  of  fibrous  bundles  in  the  substance  of  a  cell 
Nucleus. 

.  The  sesamoid  cartilage  in  the  Achilles  teniion  of  the 
frog  contains  elements  which  are  not  really  cattilage-celli . 
^QDtaining  hesidi;  a  larj^e  oval  nucleus  a  stellate  granular 
'»dy,  stained  brown  by  iodine. 

'.  The  ossified  tendons  of  birds  arc  true  bone,  but  tl 
Ifiind  amenta  I  hone-siibstauce  is  chiefly  represented  by  alteri 
tendinous  bundles,  which  here  play  the  part  of  Sharpey 
fibres.  It  may  hence  be  called  bone  almost  esclusively  mridi 
^p  of  Sharpey's  fibres. 

5.  The  tendinous  bundles  in  all  periods  of  dt^vtlopment 

Etnke  their  rise  in  a  mass  of  cartilage,  and  terminate  in  a 

■primitive  muscnlur  bundle.    The  bundles  may  be  seen  passing 

l^iito  the  iiitercL-liular   substance  of  the  cartilage,  und   the 

^eiidon-celU  corresponding  to  the  rows  of  cartilage-cells,  while 

Uunsitional  forms   of  cells  are   seen.     Thus  are  explained 

totb  the  ocFunreucc  of  cartilaginoid  cells  in  tendon,  and  the 

riendency  of  this  tissue  to  ossify,   ('  Archives  de  Physiologie,' 

1874,  p.  181.) 

2.  Structure  of  Tendon. — Goff  and  Uamonat  (' Journal  de 

I'Anatomie,'  1875,  p.   16)  publish  a  paper  on  the  cells  of 

tendon,  in  which  they  arrive  at  the  following  conclusions  : — 

t\)  The  cells  of  tendon  are  of  a  laminated  nature  (nature 

lemincusa),  as  shown  by  reagents.      (3)  These   cells   arise 

[Ifrom  free  nuclei  which  become  surrounded  by  a  fusiform 

cellular  body,  at  the  extremities  of  which  are  formed  the 

taminated  fibres.     (3)  These  elements  adapt  themselves  so 

I  to  fill  the  whole  interfascicular   space.     (4)    The  cells 

remain  fusiform  in  some  tendons,  and  in  all  the  tendons 

e  animals.     They  are  generally  small  in  the  large  tendoi 

f  adult  mammalia. 

8.  Adenoid  'J\ssue  in  the    Larynx. — Heitler  ('Strieker' 

^edin.    Jahrbiicher,'  1874,    p.    374)   states  that   adenoid 

substance  constantly  occurs  in  the  normal  mucous  membrane 

of  the  human  larynx,  and  especially  in  the  following  parts  : 

—The   nrytwno-epiglottidean  folds  near  the  spot  where  the 

Ktvement  epithelium  makes  a  transition  to  the  cylindrical ; 

be   surface  covering  the  arytenoid  cartilages    themselves, 

md  especially  the  upper  part  of  this,  overlying  the  cartilages 

f  Santorini ;  the  membrane  covering  the  most  anterior  divi- 

■tion  of  the  ventricles  of  Morgagni,  and  especially  the  folds 

^f  that    part    which  form    a  blind  sac  directed   upwards. 

itcside  these  masses  of  adenoid  substance,  Heitler  describes 

I  diffuse  infiltration  with  small  cells,  extremely  variable 
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number,  but  in   some  places  occupying  nearly  tU$  wbole 
thickness  of  the  mucous  membrane. 

Process  of  Ossification. — A.  von  Briion  ('  Beichcrt's 
Archiv,'  1S74,  p.  1 ;  '  Centralblatl,'  1874,  p.  727)  gives  the 
following  summary  of  his  conclusions  on  ossification  from 
cartilage. 

(1)  The  cartilage -eel  Is  multiply  and  arrange  themselves 
so  as  to  form  in  the  diaphysial  part  of  the  epipUysis- 
— cartilage  bony  row ;  in  the  epiphysial  portion  of  the  same 
and  in  the  short  bones,  groups;  both  corresponiliug  io  di- 
rection to  the  medullary  masses  which  aft^rwarda  find  their 
way  in.  They  increase  in  size  towards  the  limit  of  bone, 
and  thus  enlarge  the  cavities  in  which  they  lie.  The  differ- 
entiation of  the  fundamental  substance  follows  a  different 
direction  according  as  the  bone  is  embryonic  and  unfit  for 
use  or  is  actually  to  be  used.  In  the  former  case  the  car- 
tilage-capsule is  very  conspicuous  around  the  enlarged  cells, 
though  it  afterwards  vanishes  near  the  limit  of  bone.  In  the 
latter  case  the  basic  substance  only  remains  hyaline  where 
it  immediately  surrounds  the  rows  of  cartilage-cells  and  the 
capsules ;  that  which  Ues  between  the  columns  of  hyaline 
substance  becomes  converted  into  an  elastic  fibrous  tissue. 

(2)  The  cartilage-cells  remain  in  the  medullary  spaces  as 
medullary  cells,  where  they  become  converted  into  osteo- 
blasts, and  as  such  form  bone.  The  greater  part  are  con- 
verted into  bone  substance,  but  a  certain  number  remaiu  as 
bone-corpuscles.     The  canaliculi  are  formed  bv  absorption, 

Vn.  HenroQS  System.— I.  Course  of  the  JFiorct  in  thePot- 
terior  Comnmsure  of  the  Brain, — In  Siebuld  and  Kbllikcr's 
'  Zeitschrift  fiir  Wissenschaftliche  Zoologie,'  vol.  xxiv,  Heft 
S  (September  16,  1874),  Dr.  Faulowsky  records  the 
result  of  his  investigations  into  the  structure  of  the 
so>called  posterior  commissure  of  the  brain.  This  body 
has  been  variously  described;  most  authors,  however, 
believing  that  its  fibres  run  transversely  between  the 
two  thalamt  optici,  thus  serving  Io  connect  the  two 
hemispheres  of  the  brain.  According  to  Arnold,  the 
commissure  really  consists  of  two  factors,  one  of  which 
belongs  to  the  "  Schleifenregion,"  the  other  to  the  hemi- 
apheres.  [Th<;  "Schleifc"  answers  to  the  lemttixetu  of 
u«il.  The  first  factor  probably  answers  to  the  comroissuro 
of  Wernekiuck. — Jiej>.]  Luys  has  remarked  acrussiug  of  tho 
nerve-fibres  in  tJie  commissure.  Meyncrt  doserihcs  tliin 
ttructun:  as  the  cru««ing  ]ilHce  of  the  anturior  and  1>mUJU^_ 
enira  of  tho  vorpota  quadrigvmiua,  which,  after  croMid^H 
powonrinio  th«legmeatiim("ilaube")of  thccnucoMJ^I 
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^Stiles  this  it  18  ia  com  muni  cation  with  the  pineal  gland 

ind  the  "ganglion  habenulEe." 

Dr.  Paulow&ky  made  his  observations  on  preparationB  from 
mati,  sheep,  dogs,  and  rabbits.  He  arrives  at  the  following 
CDUctusions  : 

1.  The  so-cnlled  posterior  commisiire  consists  of  coarse 
jBbres  running  down  from  the  brain  to  the  tegmentum  of  the 

ftas  cerebri, 

2.  These  fibres  have  a  four-fold  origin — 
(a)    In  the  pineiil  gland  ; 
(/3)  In  the  frontal  lobe  of  the  brain  (through  the  anterirar. 

icduncleof  the  thalamus); 
{y)  In  the  temporal  lobe  and  in  the  fissure  of  Sylvius 
■through  the  inferior  peduncle);  and 
(S)  Probably  in  the  thalamus  itself. 

3.  In  (he  tegmentum  one  portion  of  the  bundle  of  fibres 
with  the  "  Schleife,"  while  another  lies  to  the  inner  side 

r  the  same. 

,  4.  Com  miss  ural,  or  bridge-like  fibres,  do  not  exist  at  all 
'  1  the  posterior  commissure. 

5.  Therefore  the  term   "  commissura  posterior  "  is  an  in- 

jorrect  one,  and  it  would  be  more  advisable  to  call  this  region 

r  the  brain  the  crossed  tract  of  the  tegmentum — "  tractus 

nruciatus  tegmenti."     (Medical  Record.) 

[^  2,    <otirae    of   Mhreg    in    the    Spinal   Cord. — Schieffer- 

Becker    ('Arch,  filr   Mik.    Anai.,    vol.    x,   p.   471,    plates 

mi,    S3,   34)  has  studied   this   subject   by   horizontal    and 

pngitudinal  sectitms  of  the  spinal  cord  of  a  dog  in  the  lumbar 

Bilargcmeni  at  the  level  of  the  1st   and  Snd  sacral  nerves. 

ffhe   cord  was  hardened  four  weeks  in  Miiller's  fluid,  then 

■reserved  in  alcohol.     Ttie  sections  were  made  with  a  small 

picTOlome,  aud  tinted  with  chloride  of  gold    (longitudinal 

{CtioHB),  or  chloride  of  palladium  (transverse  sections),  and 

Sinally   mounted  in   Canada  balsam.     The  strength  of  the 

tinting  solutions  was  about    1  to  10,000.     In  one  instance  at 

least,  the  direct  prolongation  of  axial  processes  of  a  ganglionic 

cell  into  the  anterior  roots  of  a  spinal  nerve  was  observed. 

The  general  principle  of  distribution  of  the  fibres  in  the 

yti  is  according  to  the  author,  simply  that  of  the  utmost 

Hsihle  mutual  connection,  as  shown  in  the  following  ac- 

^  LDgemetit : 

(I)  Passiige  of  fibres  from  the  white  into  the  gray  substance 
fcours  ill  three  modes : — (a)  Fibres  starling  from  the  same 
Wint  enter  the  gray  substance  at  different  levels  ;  (6)  Fibres 
barring  through  different  portions  of  the  white  substance 
bay  enter  the  gray  substance  at  the  same  point ;  (c)  Fibres 
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which  belong  to  the  same  vertical  bundles,  and  which  bend 
round  into  the  gray  substance  at  the  same  level,  may  diverge 
in  their  paBsage  through  tlie  white  substance,  so  as  to  enter 
the  gray  at  different  points  of  the  same  horizontal  plane. 

(2)  Id  terming  ling  of  fibres  takes  place  by  the  diversity  of 
their  course  through  the  gray  substance,  viz.,  either  (a)  by 
the  formation  of  simple  networks  (without  ganglion- cells) ;  (5), 
or  by  strands  which  traverse  considerable  portions  of  the  cord, 
either  comniissurally  so  as  to  connect  the  two  halves  of  tba 
cord,  or  vertically  so  as  to  connect  portions  of  the 
situated  at  different  levels. 

(3}  Special  arrangements  which  probably  servo  in  pari 
least,  to  connect  nervous  fibres  of  different  function  are  i 
in   the  ganglionic  cells  with  their  close  networks   between 
them.     One  of  these  groups  of  cells,  if  it  could  be  taken  out 
entire  with  its  nervous  nttaelimcnts,  would  be  like  a  rolled-up 
hedgehog  with  its  spines. 

(4)  Finally,  must  be  enumerated  the  mode  in  which  the 
fibres  of  the  posterior  tooia  enter  the  cord,  with  their  decus- 
sations and  their  further  horizontal  and  vertical  course. 

3.  Dislinclion  of  two  Nerce-centrea  in  the  Brain- 
f  Ceutralbltttt,'  1874,   p.   578)  seeks  to  distinguish  in 

human  brain  two  limited  regions,  which  he  regards  as  spc 

nervous  centres.  One  of  them  is  thus  indicated.  Tbo  fissure 
of  Bolando  divides  the  cerebrnl  surface  into  two  parts,  the 
anterior  of  which  is  distinguished  by  the  abundance  of  large 
pyramidal  ganglionic  cells,  the  posterior  by  the  predominance 
of  the  nuclear  layers.  Of  this  anterior  half  the  posterior 
portion  forms  a  region,  having  certain  peculiarities.  The 
region  is  limited  by  the  whole  of  the  anterior  central  convo- 
lution and  the  upper  end  of  the  posterior  central  convolution, 
and  extends  to  tlie  inner  surface  of  the  hemispheres,  where  it 
forma  a  constantly  present  clearly  defined  lobe. 

Again,  the  posterior  portion  of  the  half  of  the  heniispb 
lying  Itehind  tlie  fissure  of  Rolando,  forms  un  equally  disti 
but  larger  region.     This  extends  through  the  i: 
hinder  parts  of  the  lobus  liiigualis  and  lobua  fusifc 
the  whole  oulct  extremity  of  the  occipital  lobe,  and  also 
the  Ininsitiunal  convolutions  which  are  found  in  the  external 
occtuital  fissure. 

The  former  of  the  special  regions  thus  indicated  com 
cell-furuis  of  a  very  peculiar  kind,  till  now  undcscribed. 
are  the  largest  pyramiilul  iclU  seen  anywbfio  in  the 
cenlrrt,  and  might  be  called  "  giaul  prramids,"  being 
HJO  m.m.  broad,  and  -04  to  'Ol!c  tn.m.long.  Kach  po< 
two  principal  procMm,  and  7  to  19  lecondflry  protoplumic 
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looesses,  which  hreak  up  into  Btill  smaller  ones,  One  of  ll 
'ncipal  processes  is  at  ita  commencement  ti tick  and  tapers 
in  ita  course  to  the  surface  of  the  cortex,  giving  off  at  the 
^     ae  lime,  lateral  twigs.  The  other  process  is,  on  the  contrary, 
thin  at  its  commencement,  starts  from  the  nucleus  and  passes] 
direct  into  the   axis-cylinder,   which    after  a   short   course  | 
enlarges  and  becomes  invested  with  a  white  shcnth,  and  18 4 
"'lerefore    undoubtedly  continued    in    the  form  of   a  nerve.   ' 
hese  giant-cells  are  chiefly  situated  in  the  fourth  cortical 
lyer,  but  not  in  a  continuous  sheet,  forming  on  the  other 
and,  groups  of  one,  two,  three,  or  more,  which  are  "S  to 
*7  m.tn.  distant  from  one  another.     These  groups  are  found 
more  sparingly  in  the  brains  of  quite  young  individuals,  and 
in  old  persons  the  cells  have  a  peculiar  yellow  nucleus,  not 
tinted  by  carmine.     They  are  more  numerous  in  the  right  . 
hemisphere  than  in  the  left.     The  white  substance  in  the  J 
same  regions  contains  an  unusual  number  of  thick  white  J 
axis-cylinders,  which  in  their   arrangement  and   Ihicknesa  I 
resemble  the  axis-cylinders  of   the  anterior  cornua  of    tha  I 
spinal  cord.  I 

These  cells  are  found  in  the  corresponding  situations  in  I 
every  human  brain,  as  well  as  in  various  apes.     In  the  dog,J 
they  are  somewhat  smaller,  but  still  the  largest  in  the  ncTv&- 1 
centres.      They  are  found  in  this   animal  only  in  the  lobel 
borderiug    the  lulcus  cruciattit,  which  has  become  knowa  ' 
through  the  physiological  researches  of  Fritsche  and  Hilzig ; 
and  in  the  convolution  adjacent  to  this  lobe.    In  man  and  the 
higher  apes,  they  are  found  in  a  lobe  not  clearly  recognised  by 
loatomists  which   Betz  calls    lobultts  paracenlraUa,  being 
found  on  the  inner  side  and  in  front  of  the  fissure  of  Rolando,.  J 
on  the  inner  surface  of  the  hemisphere.     It  is  separated  in  J 
front  by  a  fissure  from  the  first  frontal  convolution  ;  behind  "1 
by  a  fissure  from  the   lobulus  quadratus,  and  is  bounded 
below  by  the  gyrus  fornicatus.  This  lobe  Betz  believes  to  be 
identical  with  that  described  above  from  the  dog,  thou^rh 
the  latter  is  situated  on  the  outer  and  anterior  surface.     In 
both  cases  he  believes  it  to  constitute  a  "  motor  centre." 

The  posterior  centre  is  larger  than  that  just  described,  but  J 
varies  in  size,  according  to  the  development  of  the  external  I 
lipital  fissure   and   the   transitional    convolutions.     It  is   ' 
itingui^hcd  by  (he  prcsenceof  large  cells  (already  described 
Meynett)  which  hnve  few  protoplasmic  processes.    Those 
the  processes    which  run    towards   the  internal  surface, 
VCT  reach  it,  but  take  a  horizontal  course  and  effect  a  com-, 
innication  of  the  cells  with  one  Another.    The  processes 
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These  cells,  like  those  of  the  anterior  centre, 
groups  of  two  or  three.  This  centre  Betz  believes  to  he  k 
"  sensory  centre."  The  two  parts  of  the  hemisphere  would 
then  be  analogous  to  the  two  parts  of  grey  matter  of  the 
spiiinl  cord  ;  all  in  front  of  the  fissure  of  Rolando  corre- 
sponding to  the  anterior  comua ;  the  piirt  behind  this  Rssure 
(with  the  temporal  lobe)  to  the  posterior  cornua.  This 
parallel  is  further  developed. 

4.  Minute  Anatomy  of  the  Cerebellum, — Golgi  (abstract  ill 
'  Ccntralblatt,'  1874,  p.  694)  has  obtained  remarkable 
results  by  the  application  of  a  new  method  to  the  investi- 
gation of  the  cerebellum.  The  molecular  (grey  or  external] 
layer  of  the  cortex  of  the  cerebellum  contains  a  system  of 
nerve-fibres  not  yet  projierly  appreciated  in  its  anutomicHl 
connections  or  its  importance,  which  must  be  regarded  ns 
prolongations  of  those  which  exist  in  the  grnnule-Iayer 
(rusty  brown  or  internal  layer).  They  exist  in  every  part 
of  the  molecular  layer,  but  more  conspicuously  in  its  inner 
half,  or  even  its  inner  third.  The  stouter  fibres  belonging 
to  this  system  run  parallel  to  one  another,  and  for  n  con- 
siderable distance,  some  being  traceable  round  the  whole  of 
one  cerebellar  convolution.  Other  characteristics  of  this 
system  of  fibres  are  — (!)  Branches  which  during  the  whole 
course  of  the  fibres  are  given  off  towards  the  centre  and 
towards  the  periphery.  (2)  The  mode  of  giving  ofi"  these 
fibres,  which  leave  the  trunk  either  at  right  angles  or 
almost  at  right  angles.  (3)  The  main  fibres  are  mninnlly 
cunoected,  either  by  short  intermediate  brnnchis  or  directly. 
(4)  The  course  of  the  fibres  prolonged  and  complicnled  by 
extraordinary  loops,  ttvists,  spirals,  and  knots.  This  is  more 
especially  the  case  in  the  inner  portion  of  the  grey  or  mole- 
cular layer. 

A  dense  mass  of  nerve-fibres  exists  at  the  boundary  c 
molecular  and  granular  layer,  some  single,  some  in  bu^ 
which    puss   into    the    molecular    layer    and    then 
into   commniiication   either   with   the  fibres   of  that  '„^ 
or  with  the  small  ganglionic  cells  which   are  found  there!'^ 
Tbmo  fibrea  all  give  off  braiieheA,  and  thus  form  an  (-xtremely 
tH>mpUcated  system.     The  number  of  such 
oonUined  in  the  grey  or   molecular  layer    tiojgi  find 
be  very  great.     They  are  scatleri<d  through  this  layvr] 
ibe  Urge  nnsltonic  ctilU  nf    I'lirklnfo  to     '  ' 
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rebral    cortex,   breaking    up    into  n    number   of  minute  ] 
rve-fibres, 

■The  well-known  large  ganglionic  cells  discovered  by 
Tttikinje  are  described  by  Golgi  as  having  ramifying  proto- 
hsmic  processes  of  extraordinary  complexity,  the  uUimate 
tatination  of  which  he  was  unable  to  trace.  The  axis- 
nlinder  process  passes  through  the  granule-layer  into  the 
fcrve-fibre  tract,  and  there  gives  off  numerous  fine  processes, 
r  which  some  bend  back  into  the  molecular  or  outer  layer 
ptbe  cortex.  The  elements  of  the  granule-layer  are  mostly 
■all  ganglionic  cells  possessing  an  axis-cylinder  process  and 
tninerous  branched  protoplasmic  processes.  They  are  usually 
OTJehalf  or  one  third  the  sizeofPurkinje's  cells,  that  is,  twenty 
to  nutty  mm.  in  diameter,  but  some  attain  almost  to  the  dimen- 
sious  of  those  cells.  The  fibres  which  pass  into  the  granule- 
layer  and  bend  outwards  divide  and  ramify  there  in  a  very 
complicated  manner,  some  of  the  minute  fibres  entering  into 
cODuection  with  the  small  ganglion-cells  of  that  layer.  The 
nerve- fibres  of  this  layer  also,  like  those  of  the  other  layer, 
urn  loops,  twists  and  knots,  so  that  a  system  of  great 
Rplcxtty  results. 

IC.  Variations  in  the  Structure  of  the  Spinal  Q>rd. — Flech- 
t  ('Ceulralblatt,'  1874,  p.  561}  describes  variations  in  the 
Pnal  cords  of  infants  born  at  full  time,  especially  with 
rard  to  the  continuation  of  the  pyramids  into  the  columns 
Fthe  cord. 

fO.  Development  of  Nerves. — See  '  Observations  aur  le  d^- 
doppement  dea  nerfs  periph^riques  chez  les  larves  de  Baira- 
niset  de  SaUmandres,'  parCb.  Rouget  ('  Comptes  llendua 
id.  des  Sciences/  1874,  p,  306  and  p.  448). 
in.  Organs  of  Sense.—!.  Structure  of  the  Olfactory 
Koug  Membrane. —Visoff  ('  Centralblatt,'  1874,  p.  689) 
i  reinvestigated  this  structure,  in  order  to  compare 
original  statements  of  Max  Schullze  with  the  con- 
ning results  of  Exner  (see  'Quart.  Journ.  Mic.  Sci.,' 
pi,  vol.  xi,  n.  s.,  p.  300],  and  believes  the  differences 
'  depend  partly  on  the  different  methods  employed. 
bier  described  a  sub-epithelinl  network  of  ncrve- 
Bufi,  which  was  connected  on  the  one  hand  with  twigs  of 
y  olfactory  nerve,  on  th«  other  hand  with  both  the  epi- 
Rial  cells  and  the  "  olfactory  cells  "  of  the  surface.  Cisoff 
pmB  that  the  apparent  connection  of  this  network  or  the 
tepithelinl  tissue  with  nerve-fibres  is  illusory,  and 
*only  seen  in  nsmic  acid  preparations.  In  sections 
if  ^old  preparations  the  nerve-fibres  are  clearly  seen 
]):iiising  through  the  sub-epithelial   tissue  into   the  epithe- 
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lial   layer,   forming   no    coniieclions    la    the   former, 
the   same   thing  is  seen   when    the  epithelium  is   remoi 
by  careful  maceration.     On  the  other  hand,  the  epitheliul 
cells  he  finds  to  be  connected  irith  Urge  stellate  cells  of  the 
eub-epithelial  layer.     (The  sub-epithelial  tissue  is  accord- 
ingly not  nervous,  as  asserted  by  Exner.) 

With  regard  to  the  connection  of  the  olfactory  cells 
with  fibres  of  the  olfactory  nerve,  Cisoff  was  able  to 
demonstrate  this  in  a  few  well-marked  instances,  and 
even  fine  nerve  bundles  were  seen  thus  connected  with 
"olfactory  cells."  The  latter  cells  were  never  seen  in 
connection  with  the  sub-epithelial  tissue.  The  c 
process  of  the  olfactory  cell  has,  as  described  by 
Schullze,  a  striking  resemblance  to  n  varicose 
fibre.  The  general  conclusion  is  that  Schultze's  ilescri] 
is  in  the  main  correct,  though  somewhat  diagrammatic, 
observBliuns  were  made  on  the  frog  and  the  rabbit.  The 
chief  reagents  used  were  chloride  of  gold,  diluted  Miiller's 
fluid,  and  as  a  staining  material  heematoxylin.  Faschutin 
('Leipzig  Physiolog.  Arbeilen,'  lf<73,  p.  41)  had  equally 
denied  the  nervous  character  of  Exuer's  sub- epithelial  net> 
work,  while  confirming  its  connection  with  tlie  epithelial 
cells.  Both  observers  agree  in  roaintaining  Schultze's  dis- 
tinction of  epithelial  and  olfuctory  cells. 

2.  Termination  of  the  Gustatory  Nerce. — E.Sertoli('Gttzett« 
Medico-Velerinana,'  anno  iv,  abstract  in  '  Cenlralblatt  fiir 
die  Medicin.  Wissenscliaften,'  no.  55,  1874}  investigated  the 
papilla  fohata  of  the  tongue  of  the  horse.  For  the  inves- 
tigation, the  author  employed  a  very  interesting  modification 
of  the  gold  method.  Small  pieces  of  fresh  tissue  were  placed 
in  a  relatively  large  quantity  of  gold  solution  (^  to  4  p<:r 
cent.)  and  allowed  to  remain  therein  fur  eighteen  or  twenty- 
four  hours,  then  washed  out  with  water,  and  placed  ua 
twenty-four  to  forty-eight  hours  in  a  2  per  cent,  solulii 
bichromate  of  potash.  They  were  then  washed  out 
water  and  placed  iu  absolute  alcohol,  in  which  they 
completoly  hardened,  anil  in  which  the  colouring  ah 
begun  in  the  bichromate  uf  potash  became  ])erfect. 
colouring  can  be  accelerated  by  exposing  the  picpantii 
bichromate  of  potash  lo  a  lomperature  of  30"  Cent. 
Fahr.),  The  pajiilla  fuliata  is  very  richly  supplied 
nerves.  In  the  subepithelial  connective>tis>ue  the  oi 
form  a  very  dense  network,  to  end  in  lite  two  foUoi 
ways:  (1)  in  the  gustatory  bulbs,  which  arc  prpwnl  ii 
tnmtdiiiarily  large  numbers  in  ihc  folds  iind  furrowt  iri 
papilla  foliaia;  (2)  in  »n  inm-epithelial  network  of] 
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non-mcdullated  ofrTe-fibres,  intensely  coloured  by  chloride 
ol'l^ld.  Ill  addition  to  this  network,  etellaie  bodies  coloured 
dark  violet  by  chloride  of  gold  lie  among  the  pavement-epi- 
thelium, the  bodies  beiug  simitar  to  those  described  by 
IrfiiigerhanB  from  the  human  epidermis.  Sertoli  is  inclined 
'  regard  them  as  non-nervous.  As  this  intra-epithelial 
oua  network  lies  deeply  imbedded  and  protected  in  the 
ows  of  the  papilla  foliata,  it  cannotj  according  to  Sertoli, 
be  regarded  as  an  anatomical  substratum  of  tactile  senEibility, 
und  he  also  claims  it  as  a  gustatory  organ,  as  the  form  of 
termination  of  the  specific  sensory  nerves  of  the  tongue.  In 
faei,  this  same  iulra-epithelial  nerve-ending,  which  often 
penetrates  to  the  most  superficial  layers  of  the  epithelium, 
occurs  quite  commonly  in  the  papilla:  fungiformea  of  the 
horse's  tongue.  These  papillse  are  distributed  in  great 
numbers  and  with  great  regularity  over  the  whole  dorsum 
of  the  tongue,  and  it  is  very  tempting  to  regard  this  form  of 
cndtiig  as  the  anatomical  condition  of  the  gustatory  sense 
distributed  over  the  whole  surface  of  the  tongue. 

The  conclusion  of  the  paper  is  occupied  with  the  consider- 
ation of  the  minute  anatomy  of  the  gustatory  discs  (which  are 
tinged  of  n  very  characteristic  dark  colour  by  chloride  of 
gold.     [Loniioji  Medical  Record.) 

XX.  VascttlttT  System.— I,  Contractile  Coat  of  Blood-vesteU. 
— Rougel  ('  Comptes  Reiidus,'  Aug.  31st,  1874j  describes 
cells  with  ramified  processes  from  the  outer  coat  of  vessels. 
They  are  truly  contraelilc,  and  arise,  he  thinks,  from  migra- 
tory amceboid  cells. 

2.  Lymphatics  of  the  Liver. — Von  Wittich  ('  Centralblatt 
ftr  die  Mediciniscben  Wissenschaften,'  No.  58,  1874),   like 

LOrski,  has  been  able  in  the  living  rabbit  to  inject  from  the 

chea  an  exceedingly  irregular  but  narrow-meshed  network 
lljring  partly  in  the  pleura,  partly  in  the  subpleural  tissue, 
and  partly  in  the  interstitial  pulmonary  tissue,  and  accom- 
panying the  blood-vessels  j  the  author  regards  this  network 
as  consisting  of  lymphatics.  In  the  freshly  killed  animal  he 
succeeded  in  injecting,  not  only  this  network,  but  also  the 
intercostal  spaces  and  even  the  external  thoracic  muscles 
when  artificial  respiration  was  performed. 

If  a  labbil  be  killed  by  bleeding,  and,  whilst  artificial 
movement  of  the  thorax  is  kept  up,  there  be  injected  into  the 
trachea,  under  moderate  pressure,  a  concentrated  solution  of 
eulphindigotate  of  soda,  one  is  struck  with  the  quantity  of 
fluid  employed,  and  with  the  fact  that  the  whole  animal 
becomes  of  an  intensely  blue  colour.  The  skin,  the  cover- 
ings of  the  eye,  the  tendons,  the  muscles,  and  the  ^Lbdonvuxal  I 
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tiscera,  all  become  more  or  less  blue,  just  as  by  injection 
into  the  blooJ.  In  only  two  places  has  Von  Wittich  been 
able  to  follow  exnctly  the  blue- colon  red  channels,  viz.  in  the 
choroid  and  in  (he  liver.  In  both  organs  the  blood-vessels 
were  almost  completely  empty,  or  only  partially  filled  with 
blood.  The  blue  colour  of  the  choroid  arises  from  a  blue 
layer  lying  around  the  vessels  (Morano's  lympb-shenthof  the 
choroidal  vessels) ;  in  the  liver  a  fine  injected  network 
surrounds  the  portal  vein  and  the  branches  of  the  hepatic 
vein,  from  which  exceedingly  fine,  delicate,  blue  injected  pro- 
cesses penetrate  into  the  hepatic  lobules  between  the  blood- 
capillaries  and  the  hepatic  cells.  Strongly  injected  vessels, 
evident  to  the  naked  eye,  pass  from  the  bilus,  run  parallel 
to  the  large  vessels  and  the  bile-ducta,  and  surround 
these,  their  finer  branches  passing  towiirds  the  branches 
of  the  portal  vein,  but  the  author  observed  no  direct  com- 
muuication  between  these  and  the  perivascular  network. 
These  vessels  are  not  to  be  confounded  with  the  blood- 
or  bile-capillaries,  and  Von  Witlich  can  only  tecognise  them 
as  lymph-capillaties.  Further  particulars  ns  to  the  method 
employed  are  promised.     {London  Medical  Record.) 

X.    Digestive  Organs. — Minute   Anatomj/   of  the  Alii 
tary   Canal. — Mr.  Herbert  Watney  ('  Proc.  Roy.  S 
152,  1874)  has  arrived  at  the  following  results  : 

1.  Conncctice-tissue  Corpuscles  amotu/tt  the  Epitheliiu  , 
In  specimens  hardened  in  chromic  acid  and  alcohol  I 
stained  in  htematoxylin, structures  areconslantly  seen  among 
the  columnar  epithelium  of  the  intestinal  tract  in  many 
animals  (as  monkey,  sheep,  cat,  dog,  rat,  rabliil)  which  be- 
long to  the  connective  tissue.  These  are : — (!)  a  delicate 
reticulum,  which  is  continuous  with  that  formed  by  the  tnost 
superficial  layer  of  connective- tissue  corpuscles  (the  b»i<ement 
membrane);  (2)  round  nucleated  cells,  exactly  similar  tu 
those  of  the  niucuvn. 

This  is  the  case  at  the  pyloric  end  of  the  stomach,  or  the 
villi,  over  Peyer's  patches,  and  in  Liehetkilbn'a  glands. 

•a.  The  lining  endothelium  of  the  lymph-vessels  of  the 
niiicoaa  is  in  anatomical  continuity  with  tho  reticulum  of 
nucleated  cells  (connective- tissue  stroma);  so  that  it  may  be 
said  tbo  i-ndothclial  cells  of  the  lymphatic  vessel  are  only 
transformed  cunuectivf^-tissuL*  corpusclo*. 

3.  In  animals  killed  daring  the  absorption  of  fat  (L-nam) 
iJie  fat  can  be  (et-u  in  prciiarutions  stained  by  ocmic  acid,  u 
small  bliick  ]>articles: — (1hI>  arranged  in  linrs  hetWB*  " 
arotiiid  lh«  rpithntial  evils  ;  (^udly)  in  tlie  bBsement  \ 
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ers,  in  the  connective-tissue  stroma  of  the  villus,  wliehce 

in  be  traced  into  the  lymph- vessel.     This  indicates  that 

fill  is  tibsorbed  by  the  processes  of  ihe  conncclive-iisatie 

hich  exist  between  the  epithelial  cells,  and  thence  finds  its 

by  the  connective-tisfiue  stroma  to  the  lymph-vessel. 

The  reticulum  of  nucleated  cells  of  the  mucosa  forms 

special   sheath    to    the  vessels  and   unstriped    muscular 

lue. 

In  the  villi  the  muscular  bundles,  having  approached  the 
:ipcx,  terminate,  the  con  nee  live- tissue  which  forms  their 
tbeath   being  continuous  with  the  corpuscles  forming  the 

«ement  membrane. 
D  the  mucosa  of  the  colon  of  the  rabbit  the  slender 
sclc'hands  divide  into  single  muscle-fibres,  on  which  ilie 
imOR  sheath  is  continued.  This  sheath  becomes  often 
connected  with  peculiar  Urge,  oval,  nucleated  cells  lying 
close  under  Ihe  epithelium. 

Observations  were  also  made  on  the  state  of  the  lingual 
glands  in  rest  and  secretion. 

XI.  Skin,  Hair,  fto. — 1.  Conglomerate  Glands  of  the  Sh'n 
in  Mail, — Reynold  gives  the  results  of  his  examinations 
of  the  various  conglomerate  glands  in  man  ('Virchow's 
Archiv,'  part  1,  1874).  After  distinguishing  the  efferent 
iluct  from  the  toil  itself,  in  common  with  other  authors, 
lie  quotes  Ktilliker,  to  the  effect  that  the  commence- 
ment of  the  former  is  invariably  narrower  than  the 
liimen  in  the  coit  itself,  and  continues  so  to  its 
entrance  into  the  Malpighian  layer,  where  it  dilates  to 
nbout  double  the  si/.e,  and,  retaining  this  breadth,  it  traverses 
the  epidermis.  In  the  coviuni  the  sweat' glands  always  have 
.1  distinct  cuvity,  and  an  external  investment  of  connective 
tissue,  with  elongated  nuclei,  without  smooth  muscular 
fibres,  and  an  epithelium  of  at  least  two  layers  of  polygonal 
nucleated  cells  without  pigment -granules,  &c.  In  order  to 
examine  the  condition  nf  the  excretory  duct,  Heyuold  used 
pieces  of  skin  hardened  in  cither  two  per  cent,  of  bichro- 
mate of  ammonia  or  in  Miiller's  solution  and  afterwards  in 
alcohol,  and  partly  in  one  half  per  cent,  of  osinic  acid.  The 
latter  liquid  was  allowed  to  act  for  twenty-four  to 
thirty-six  hours,  after  which  the  pieces  were  placed  id 
iilisolute  alcohol.  The  following  arc  the  result  of  his  in- 
vestigations : 

^_     1.     All  secreting  canals  of  the  conglomerate  glands  are 

^^non!  or  less  provided  with  muscles, 

^^FV.     All  secreting  canals  possess  (towards  the  lumen)  a 
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3.  AH  excretory  ducts  are  devoid  of  stnooth  muscuUr 
fibres,  and  are  invested  witli  a  cuboid  epithelium  of  several 
strata,  the  innermost  of  which  has  a  distinct  cuticle. 

As  regards  the  glands  of  the  asilU,  the  author  nrrived  at 
the  following  results. 

1.  There  exists  in  the  axilla  two  different  kinds  of  glands 
(iixillary  glands  and  sweat-glands). 

2.  The  axillary  glands  are  very  large,  and  show  ti  very 
strongly  developed  muscularity. 

3.  The  epithelium  of  the  axillary  glands  consists  of  one 
layer,  is  cuboid,  shows  a  very  broad  cuticle,  and  is  coloured 
brown  by  osinic  acid. 

4.  The  excretory  ducts  of  the  axillary  glands  have  an 
epithelium  of  sometimes  one  or  more  layers,  but  the  inner- 
most stratum  always  possesses  a  cuticle.  In  the  first  case 
they  sometimes  possess  muscles  and  are  very  wide  ;  in  tbe 
second  case  they  are  mostly  narrow  and  without  muscles.^ 
London  Medical  Record. 

5.  Dcntul  System  of  the  Amphibia. — We  can  only  mention 
Hertwig's  very  elaborate  memoir  on  this  subject  f'Archiv 
fur  Mikr.  Anat.,'  vol.  xi,  supplement,  pp.  20S,  five  plates),  in 
which  he  discusses  the  histology  and  development  of  the  tcctb, 
and  the  skeleton  of  the  mouth  in  relation  to  embryology 
and  finally  in  its  bearings  on  the  theory  of  the  vertebrate 
skull.  With  reference  to  the  latter  point,  Hertwig  agrees 
with  Huxley  in  his  rejection  of  the  old  vartebral  theory,  but 
believes  the  true  solution  to  he  that  of  Gegeubaur,  as  given 
in  his  memoir  on  the  Selachian  fishes,  and  thus  formulates 
his  own  views.  The  skull  of  vertebrates  originates  from  the 
most  Bntetior  division  of  the  axial  skeleton  by  fusion  of  a 
large  number  of  metamera,  at  a  time  when  the  axial  skeleton 
shows  no  ossification.  The  inferior  arches  pertaining  to  the 
individual  metamera  form  the  visceral  skeleton.  In  the  S" 
chii  we  have  the  immature  developmental  stage  of  the  8_ 
which  is  only  transitory  in  the  higher  nnimnls,  vie.,  a  e 
plete  cartilaginous  capsule,  which  is  ihe  primordial  t 
um.  In  Ganoid  and  Telcostean  fishes,  in  U' 
(Lepidosiren,  Ceratodus)  Amphibia,  and  in  all 
vertebrates,  the  skull  is  variously  altered  by  ossifieai 

The  cranial  bones  originate  in  two  ways.  A  certain  p 
of  them  are  derived  from  the  dermal  skeleton,  that  is,  I 
■tructuics  which,  in  the  progeniturE  of  these  vertcbmte  c~ 
named  above,  formed  a  continuous  investment  of  : 
or  plates  over  the  whole  surface.  Dy  various  \  .._ 
tbote    beeome  changed   into   bony   nlates,  and    somi 
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the  primordial  cranium,  so  that  a  portion  of  external 
skeleton  becomes  internal  skeleton.  .  The  bones  thus  derived 
are  the  secondary  or  investing  bones  of  the  primordial  cra- 
nium or  the  membrane  bones. 

The  remaining  bones  of  the  cranium,  the  so-called  primary 
or  cartilage  bones  are  ossified  portions  of  the  primordial 
cranium.  In  the  amniotic  vertebrates  only  small  portions 
of  the  primordial  cranium  remain,  partly  because  of  ossifi* 
cation^  partly  because  the  investing  bones  cause  the  absorp* 
tion  of  and  replace  those  portions  of  the  primordial  cranium 
which  they  cover. 

Zn.  Sexual  Organs. — 1.  Development  of  Spermatozoa. — 
La  Yalette  St.  George  ('  Arch.  f.  Mikr.  Anat./  vol.  x,  p. 
495y  plate  xzzv)  continues  his  researches  on  the  subject, 
treating  specially  of  certain  arthropoda  and  mollusca,  refer- 
ring abo  to  the  observations  of  Balbiani,  Metschnikow  and 
Butschli. 

2.  Changes  of  the  Oraafian  Follicles.  —  Slaviansky 
('Archives  de  Physiologic,'  Nos.  S  and  S,  1875)  gives  the 
result  of  some  elaborate  researches  on  the  development  and 
maturation  of  the  Graafian  follicles,  which  he  believes  to 
be  quite  independent  of  menstruation. 

3.  Accessory  Olands  of  the  SextuU  Organs. — Lanserhans 
(' Virchow's  Archiv,' lxi,p.  208)  discusses  the  histmogy  of 
the  prostate,  vasa  deferentia,  and  vesiculse  seminales. 
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n  Friday,   Fob.  19,   Dr.  J.   ] 
—the  minutcB  of  the  prcTioi 


At  the  Meeting  of  this  Society  c 
Payne,  the  President,  in  the  chair 
meeting  were  read  and  conlinned. 

Dr.  D.  B.  Woodman  read  a  paper  "  On  a  Natural  Metboil  of 
Mounting  certain  Microscopic  Specimens,"  which  coneiata  of  putting 
up  urinary  deposits,  aputa,  &c.,  in  their  mother  liquor,  with  or 
without  the  addition  of  a  few  drope  of  a  concentrated  solution  of 
OryitnUized  carbolic  acid,  and  then  thoroughly  cementing  round  tha 
edge  of  the  cover-glaaa  with  some  good  cement.  Dr.  Woodman 
had  specimena  which  had  bten  preserved  by  thia  method  for  fourteen 

Kara  without  change.  He  also  stated  that  epitheli^  casts  could 
luptthus  for  some  montht,  though  they  ultimately  becime  use- 
less. He  did  not  think  that  asphalt  varnish  deserved  all  thr  abuH 
that  rras  levelled  at  it. 

D  ,   Pritchard  objected  to  asphalt  unless  prepared  u  t 
Mr.  Miller,  viz.  dried  and  redisaolved  in  dammar  varuisb. 

Mr.  T.  Durham  and  Mr,  Groves  thought  a  miitore  of  a 
and  gold  sixe  in  equal  proportions  formed  a  very  tough  crnnnH 

The  President  preferred  Frankfort  cement. 

Mr.  Xeedham  then  described  a   method  he  had    adopted   for 
marking  spccimeng  in  hardening  solutions  by  the  um  of  c  ' 
glans  head* — black  representing  No,   1 ;  red,  No,  S ;  (treen,  J 
10  Ac,  so  that  by  a  combination  of  these  any  number  t     " 
produced.     &  numbered  record  of  uU  the  pn-pantioGS  1 
a  uote-book,  so  that  any  specimen  could  be  found  with  e 

Mr.   F.  U.  Ward  then  exhibited  and  de^jribed  m  Siruo  i 
which  he  used  for  measuring  the  thickness  of  coTering.nlaiMi.  J 

The  meeting  terminated  with  the  exhibition  of  a  i 

oimens. 
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DCBLIN   HlCKOSCOPICAft  CLC8. 


Dublin  MioaoacoPiCAi  Ctua. 

19^A  November,  1874, 

lleteroattgina  Aiutralw  and  Antenna  o/Miris  7nurarius, exhibited. 

— I)r.  Hacalieter  exhibited  a  section  of  Hcterottegina  Auttralit 

jU)d  drew  atlention  to  its  stracture,  showing  the  peculiar  camera- 

tion  of  that  genns,  and  the  oharocteriatic  stolon  canals.     He  also 

■boired  the  aatennie  of  the  hct«ropteroii3  insect  Miri*  murariiu 

" /Pam.    Captidit),  preaenting  the  ten-jointed  elliptical  extremities 

^aracteristic  of  the  speciee. 

Naviowta  Killtmiaaa,  n.a.  O'&I.,  and  new  Cyclotella,  C.papilloea, 

^.B.  O'ii.,  Kthibiled. — Kev.  E.  O'Meara  exhibited  a  form  of  J^^jiicaia 

rand  by  him  in  a  gathering  made  lately  at  IjOagh  Neagh,  near 

Ifurgan,  and  which  he  considered  undcecribed,     The  following  is  a 

*     iription  ;— L.  of  Fr„  -0080" ;  greatest  br.  of  the  valve  on  8.V., 

W :  slightly  iiiflexed  at  the  middle,  where  the  br.  is  ■00075"  ; 

.   abruptly    rounded;     central   nodule  lar^   and  promioent; 

nedian  line  well  defined,  slightly  undulate ;  at  either  side  of  the 

ledian  line  is   a   broad    uustriate   space,   considerably  expanded 

round  the  central  nodule;  trannverse  stris  linear,  line,  parallel: 

toDgitudinal  strite  easily  detected.     The  species  he  proposed  ' 

'lame  A'avieula  Kittoniana. — Mr.  O'Meara  also  showed  from  tl 

me  gathering  a  form  uf  Cyclotella  whicJi  he  considerd  not  di 

Tibea,  at  least  satisfactorily  ; — Marginal  Btrije  on  the  valve  very' 

e )  central  portion  unstriate,  and  occupied  by  a  circlet  of  papilue 

uoally  6 — G  in  numher,     He  considered  it  not  unlikely  that  this 

(Dnn  may  be  identical  with  one  of  the  many  varieties  described  by 

Kbrcnberg,  ns  Ditcoplea  atmotpheriea,hQni^e^ti  ('Mior.,'  xxxii,  v, 

".  4,  also,  from  '  Fagun  Egypt,"  t.  xiiii,  i,  f.  3),  hut  as  the  fignrea 

^iffer  BO  widely  from  one  another,  even  if  there  were  no  doubt  of 

)  identity,  a  distinct  name  is  required  to  mark  the   peculiar 

ibaracter  of  the  species,  which  he  (Mr.  O'Meara)   proposed  to 

Mignate  ^clotella  papulosa. 

Miuole  Fibre  and  Mbre-eelU  exMbited. — Mr.  B. Wills  Richardson 
nbibited  two  mountings  in  glycerine  gum  of  organic  muscle  fibres 
and  fibre-cells — one  from  the  stomach  of  the  oi,  and  the  other 
aimilar  Btnicturo  from  the  human  stomach  at  birth.  The  fibres  and 
oelta  were  stained  with  the  bluish-grey  which  Mr.  Bichardsou  had  do- 
loribed  in  the  '  Quarterly  Journal  of  Micr.  Sc-'  for  July,  1874, 

Ovathut  <ti*c(&«Ih«i,  Hoff.,  exhibited. — Dr.  Moore  showed  ei- 
Jtnplea  of  C^atkut  erueibulttm,  'RoS.  ^Nidularia  enictbulum, 
I*ereooti,— the  cups  filled  with  sporangia  attached  by  their  elastio 
idioels  forming  a  very  pretty  low-power  object. 
XenodochvM  earbonariut. — Mr,  Greenwood  Pirn,  jun.,  showed 
lamplca  of  the  rare  Xenodochut  carbonariut  from  leaver  of  i$iiK- 
fuitorba  ;  from  the  neighbourhood  of  Liverpool  the  monilifonn 
s  formed  by  the  plant  he  had  detached  and  mounted,  tormii^ 
txceediugly  pretty  object. 
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INQS  or  G0C1GTIE3. 

Strvelure  of  Spines  of  Stomopneuttes  variolarh,  Lamk. — Mr. 
M&ckintoBh  presented  tranavcrse  seetiona  of  tho  spiues  of  the  fore- 
going species.  Tbe  structure  of  tlie  apiues  of  the  genus  Stomo- 
pMUsteg  Homewhat  resembles  that  of  Oohbocenlrolut  already  de- 
scribed in  the  Proceediags  of  the  Club.  Centrally  it  con*ist«  of 
very  Rae  reticular  tissue  with  rounded  interspaces  ;  extending  out- 
wards from  this  to  the  circumfi-rence  is  a  quantity  of  network  with 
irregular  polygonal  meshes,  containing  at  intervals  pillars  of  solid 
matter  very  much  larger  than,  but  somewhat  of  the  same  shape  u, 
those  in  Heteroeentrotua  {Aerocladia) ;  extending  from  tbe 
central  reticulation  to  the  first  ring  of  pillars  are  a  Dumber  of  aolid 
radiating  bars,  like  thoso  which  eitcnd  from  centre  to  circumfercaco 
ID  Heterocentrotut. 

Keterophryi  marina  (?),  Hortwig  ct  Leaser,  exhibitej,  Jivm 
frath  ioater  ;  ami  on  Ike  propoted  genu*  Ouramaba,  Leidy. — Mr. 
Archer  showed  an  example,  treated  with  Beales'  carniine  fluid,  of  a 
rhizopod  which  was  seemingly  indietinguiehabic  from  Hertwig  and 
Lesser's  form  above  named  ('Schultze'a  Archiv  fur  mikr.  AIlatonlit^,' 
vol.  X,  p.  213),  which  lie  had  just  met  with  in  a  gathering  made  at 
Gallery  Bog.  Leaving  out  of  view  the  chlorophyll  gruiules^ 
generally  speaking  a  somewhat  inconstaut  characteristic  in  rhito- 
podouB  forms,  there  seems  not  much — except  smaller  dimeusiont — 
to  distinguish  this  form  from  H.  myriopoda.  Archer.  Thus  there 
can  bo  Uttlu  doubt  but  that  Aeanlhocagtit  turfacea.  Carter,  oceuni 
colourless,  and  probably  in  that  coudition  forms  OreclTs  Aranlho- 
cyitU  pallida  {'Schultie's  Archiv  fiir  mikr.  Anstomio,'  Bd,  y, 
p.  4»d,  t.  xxvii,  f.  10).  On  tbe  other  hand,  Saphidiopkryivtridit. 
Archer,  appears  to  be  always  green.  The  present  example  well 
showed  the  nucleitt,  to  adopt  Herlwig's  interpretation  of  this  body. 
which  hai  strongly  imbibed  the  carmine  dyo.  But  what  Mr.  Archer 
especially  wished  to  direct  attention  to  was  that  the  whole  of  the 
characteristic  limbriated  margin  had  disappeared  under  the  treat- 
ment, showing  that  these  marginal  processes  forming  the  fringe-like 
border  between  tbe  pseudopodia,  and  through  which  these  Utter, 
proceeding  from  the  central  body,  issued,  were  not  »pinei  (Stocbctn) 
but  sod  substance,  some  protoplasmic  modificntion.  The  true  tip'"*'' 
of  Acanlhoci/tli*  Pertyana,  Archer,  some  examples  of  w 
carred  on  the  tame  tUdt,  did  not  so  suffer  or  become  altered  ^ 
the  self-same  treatment.  Hortwig  and  Lesser  speak  in  M.  i 
of  tlie  outer  re^on  as  a  "  skeleton,"  and  the /hWe 
Would  not  that  imply  tbat  the  structure  is  hard  and  alliceoui 
as  might  be  in  other  caaea,  calcareous)  ?  la  H,  Fotkii,  A  rcher,  thure 
aro  no  marginal  fringe-like  (quasi -spines)  at  all,  but  only  an  »• 
regularly  bounded,  striated  ("  streaky  "),  perliaps  varjing  in  il  '' 
tcuacions  kind  of  fabric  ("Oufiige,"  Hertwig),  di8a|>j>earin| 
reagents.  On  tho  whole,  if  Uic  form  now  dranu  attvnti< 
identical  with  il.  marina,  Hertwig,  then  that,  as  a  specie*  i 
from  S.  myriopoda.  would  fall  to  tlie  cround,  though  i  pri 
ilil!ri.-renco  of  habitat  is  Jo  favour  of  tlicir  beinif  dtitinot. — U 
permitted,  Mr.  Afober  would  have  drawn  atMution  (o  a  d, 
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I  Jtiwi,  on  IhL-  same  slidi-,  of  the  form  lie  liad  provisionally  thought  to 
itiv  v^^uiva\el^^  lo  I'la/fiophiyt  spherica,  Olitp.  et  Lnchman.  Tliia 
FVM  prec'iMly  iilc!ntic«l  with  thi.-  Rgure  he  hail  given  in  '  Quart. 
I  Jm.  Mior.  Sc'  (vi.l.  »i.  p.  140,  pi.  vii.  fig.  13),  showing,  as  there 
Idepictvd,  the  ellipBuidal  iiuiltiu*,  &o.  Thid  foii»,  liowever,  seema  tu 
File  regardfid  by  Hertwig  and  Lester  ha  a  diKtinct  specie*  of  Plagio- 

■  _f  iry*.— Mr.  Archer.howevtr,  though  unable  to  ahow  the  I*laKio])hrys 
1  esxtnplr,  took  tliu  oiipartiiiiity  to  mention,  in  reference  to  ProfvEHor 
I  Ijeidj'g  reninrkB  ill  a  paper  on  KhiKopodn,  read  by  him  befure  thu 

■  Pfailftdelphia  Academy,  of  whiuli  ho  liad  seen  only  the  brief  abstract 
I  ia  the 'Monthly  MiL-ruBoopicalJournal,' Nov.,  1874.  p,  251,  tl>Ht 
I  bs  could  iiot  as  yet  concur  with  that  obstrver  as  to  the  validity  of 
I  (ha  profioMnJ  (jviiub  Ouramtrba.  Ammba  vUlota,  Wall.,  Mr.  Arclii-p 
I  had  Bhoivii  at  a  mtctiiiK  of  the  Club  on  15lh  Keb.,  ISflfi.  am" 
I  Bgain  on  24th  Feb.,  1870C  Quart,  Jni,  Micr.8o.,'  vol,  x,  n.s.,  p,  806)^1 
I  whilst  at  a  verv  recent  meeting  Dr.  Barker  had  had  a  tipecimeR,' 
|«Beh  in  jast  the  «»me  cuiiditioi)  (but  which,  before  being  exhibiti  ' 

[Otioet!},  all,  dDubtle!>i>,  quite  the  same  as  that  drnwii  attention 
j\  Or.  Leiily,  lliat  ii>,  Kliowiug  Aniaia  pltu  a  tuft  or  bunch 
I  •Itmder,  elongate,  liuear,  siir>]de  pr«ct'sse«  i«Huing  from  tlie  pogtei 
I  rrgiou,  ui.t  at  all  employed  in  pru^rveaion  ;  these,  Mr.  Arehpf 
ithnught,  are  enpahle  of  retraetiuii.  Dr.  Leidy  speakn  of"  severiil 
''  referable  to  his  proposed  genus,  Ouramaiba ;  without  6gur>8 
r  they  would  not  b«  very  intelligible.  He  suggexts  the  pOMibilily 
I  that  iomo  of  the  forms  he  refers  to  may  be  the  same  aa  Ploj/iophryi, 
I  Clapar^de.  This  genus  is  quite  distinet  indeed  from  the  tulled 
I  >tates  of  AmfEbn  Mr.  Areher  had  previously  drawn  attention  to. 
1  Plagiophrys  ha«  (a*  the  present  example  would  show)  a  distinct, 
I  almoflt  membranous,  even  glossy  tegument.  Dr.  Leidy  seems  to 
[  suggest,  toi),  that  Famjihagui,  Bailey,  might  have  been  one  of  " 
I  forms  he  had  before  him  ;  that  in,  perhaps,  possible,  for  in  Pi 
W  pkugM*  it  does  not  neem  feasible  to  demonstrate  a  tru1_v'  distinct 
1  ward  coat  or  membrane  ;  still  the  boundary  is  quite  dL-fined,  and  thu 
I  broadly  pyrifomi  ligure  but  httle  chaogeable,  whilst  very  rigid  and 
I  Angular  bodies,  when  incepted,  even  when  the  organism  is  crammed 
I  to  cxccHE,  do  not  stick  out  through  or  lacerate  the  tegument,  if,  in- 
I  deed,  the  riternnl  boundary  can  be  so  denominuted.  8td),  it  may 
I  turn  out  that  Pamphagjit  matahilit,  Bailey,  and  the  species  of 
I  Piagiopkryt  are  in  reality  all  congeneric  forms,  but  specifically  the 
I  former  is  unniistahahly  and  strongly  distinct  from  any  referred 
I  to  the  latter,  and  not  any  of  them  are  for  a  moment  comparable 
I  (except,  indeed,  in  a  very  distant  way)  to  the  AmcoW  with  the 
I  linear  (Mr.  Archer  tboiiglit  temporary)  appendages  previously  shown 
I  by  him,  which  c-ould  be  little  doubt  were  the  ssme  as  Dr.  Leidy' s, 
I  It  ia  to  bs  wished  tltat  Dr,  Leidy  may  publish  figures  of  his  Bhizo- 
I  podoua  fortni,  embracing  Difflugise,  for  it  is  sometimes  diflicult  to  ex- 
I  tkose  oft^'u  subtle  but  uharacteri^o  differences  which  th«M_ 
KorgNiiiimB  present  and  withal  seem  to  maintain. 
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I7lh  Dceanher,  1874. 

On  (Ac  Oeari/  and  OvariM  in  Itutotnut  vmbfUattm.  —  Dr. 
McNab  exhibited  three  preparations  of  FiowisrinK  Uuah,  Jtutomu* 
umhellatun,  aiiowing  aome  peculiarities  obaervalile  in  that  pUiit. 
(1)  Transverse  sections  nf  the  ovaries,  sliowing  i^ix  carpi^U 
arranged  in  two  rows.  Tlie  whole  inner  surface  of  each — with  the 
exception,  firat,  of  Ihc  line  corresponding  to  the  midrib  or  tho 
carpellary  lear,  and  socondly,  the  ventral  suture  or  the  edges  of  the 
car|>t;lB~-ia  eoveri-d  with  ovule*.  TIibbo  ovules  art)  very  numerous, 
but  only  a  few  are  fertilized  and  form  perfect  seedx.  (2)  A.  prepara- 
tion showing  the  development  of  the  ovule  and  its  coat4;  tho  avult?4 
are  anatropal,  and  exhibit  in  their  youog  stages  llie  nucli-ux, 
Bccundine,  and  primine.  (3)  Another  preparation  showing  that  in 
the  ovules  at  the  time  of  fertilization  tbt^Hecundine  proj:K.-t<)  beyond 
the  primine  or  outer  coat,  whieh  is  shortened.  The  micropytc  i* 
formed  entirely  by  thu  pmjccting  eccutidine,  the  two  parts  of  the 
nicropylu,  nHinely,  the  exuBtome  or  opening  in  the  primine  and 
endobtome  or  opening  in  the  aecundliie,  not  being  obaervKble. 

Rgfiphl/ga  Baileyi  (?)  from  North  Amariea. — Dr.  E.  Peroevnl 
"Wright  exhibited  a  portion  of  the  tyiie-specimen  of  Jti/liphlita 
Baileyiat  Harvey,  and  contrasted  it  with  a  species  of  the  samegetiu* 
from  North  America,  sent  for  comparison  by  Dr.  Farlow.  The  apo- 
cimen  Bent  was  not  in  fruit;  the  type-specimen  only  exhibited 
antheridia,  so  that  until  further  material  should  turn  up  ths  fl 
existence  of  this  species  muHt  to  a  certain  extent  remain  doubtll 

Mal/ortnation  in  Amphitetrnt, — Etv.  E.  O'MearadrewnttA 
to  a  curious  malforoiation  in  Ampkiletnu  antediiuv'ut 
one    of   tbe   four  angles  was  greatly  hyjjertrophied  and  br^ 
truncate.     This  remarkable  and  oufrr-' ('pecimen  was  found  in  i 
material  from  the  stomueh  of  Aseidiana  taken  at  Rouodstoofl] 
Co.  Galway- 

Farm  of'  Cladophora  fflomertifa. — Mr.  Crowe  showed  notem 
examples  of  a  very  thick- walled  short-celled  form  of  the  wmOlj 
potjrmorpliDus  Cladophora  glomerala,  taken  from  a  stroain  i 
Chamounix  valley. 

New  ip.  of  Mite  {obtained  from  human  faeej.—Tir.  Mnc^ 
showed  two  specimens  of  a  Kjiccies  of  niit«!  aunt  to  him  by  Pro 
Cldand,  of  Qalway.  They  bad  been  taken  oS  a  lady'a  fa 
Dr.  Freoman,  in  Jamaica,  and  were  forwarded  by  bim  to  J 
Cleluid.  Th«v  were  male  and  female,  and  iijipareiitly  a  new  apt 
which  Dr.  Macalister  hope*  shortly  to  dcin^ribe. 

Problemalic  fnn>jiif  t,<-ou-lh  ~'i)t.    Vcua-x  iln'W 
minuto,  prnbahK 
flower-pot,  forii.' 
cxtremiticii,  nii>. 
■tl|oui  turfae<.-. 

"U  ftt  least  lhr.-«  L.ik.ur,.,  -vhil,',t;r.',>ii,  aT,d  rM,  IV.im 

when  examined  under  a  moderate  ]>uwrr,  tbeae  eoluiir*  n 
Hliudlr  into  one  anotbar.    Tbcr<!  waa  not  anTthJiiif  lilta  frJ 
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bo  seen,  but  ttici  E[]ei;im«nit  deserved  a  scrupuluus  exaniN 

^  Jfols  FlotofrM  of  Vvniorteuria  irri;/na. — Dr.  Moore  showed  tlie 

•lo  6oiren  oF  this  pUiit.     In  Dr.  Tiij-lor'B  account  of  the  male 

Bvptacluji  in  '  Fbr.  Ilib.,'  part  ii,  p.  SI,  ha  atates  that  "  they  are 

u!ly  bcBfit  with  ahort,  straight,  whitish  hairs."     Dr.  Moor«'«  ■ 

men  praVGil  that  theae  «up|ioseil  ahnrt,  straight,  rigid  hnirs  are 

I  hair-like  scales,  broiiil  at  the  hiksi;  and  tapering  to  a  sharp 

pint;   they  are  not  straight,  bat  much  recurved  in  a  radiating 

'ral  manner  round  tlie  base  of  tho  receptacle ;  they  take  their 

e  from  thy  pednnulo  and  cover  over  thu  greenish  cai-nose  portion 

luiigst  whloh  the  antheridia  are  placed  when  it  ia  young.    These 

ittish  «oale-like  hairs  formed  a  pretty  object. 

mSirUBturs  of  Spinet  of  £chinothrix  lurcarum  and  E.  calamaru. 

tMr.  Mackintosli  exhibited  sections  of  spiues  of  the  foregoing,  which 

'  Mented  s  wide  diversity  of  structure.     E.  turcarwn  has  the  cen< 

tl  hollow,  which  is  moderate  in  eize,  surrounded  by  a  solid  ring, 

g  caloiHcatioQ  of  the  spluo,  with  its  uBual  foramina ;  next  a 

be  of  the  reticulated  tissue,  bounded  outside  by  an  irregular  ring, 

n  which  come  off  a  number  of  elongate  solid  wedges,  separated 

D  one  another  by  "spokes"  of  reticulated  tissue.   TheseotJons  are 

a  beautiful  pink  colour,  although  the  spines  are  dark  red,  nearly 

[ffoaching  to  block.     The  spine  of  E.  ealwmarig  are  banded  white 

[1  brown,  and  in  section  iihow  an  exceedingly  wide  central  hollow, 

mpiiid  by  a  loose  reticulation  in  injured  s;>eciiaen3;  next,  there 

ia  tlie  solid  ring,  but  much  leas  distinct  than  m  E.  tarearam, 

and  finally,    on    the    outside,    a  sorics   of  solid   pieces,   shaped 

^Uce  on  iiiuKCules  triangle,  and  joined  here  and  there  by  transvorae 

^Mra.     A«  far  as  spine  structure  goes  tlieee  two  species  tend  in 

^BBiinnt  directions  ;  E.  tarcar'um  having  affinities  towards  Uenir9 

^BpilanM  and  Diadema,  and  E.  ealamarU  towards  AMirop^ga,  and 

^Be  differencee  are  sutticiently  great  as  almost  to  justil'y  Qray's 

Huns  Oarelia  for  E.  turearum.    However,  the  spines  are  said  by 

^baseiz  to    vary  greatly,  >t  least   in   external  appearanoe.      Uo 

^ElirvB  under  the  name  E.  ealamarin  sections  which  look  exceedingly 

^Ke  those  of  E.  turearum,  so  tliat  the  ijueslion  must  be  regarded 

^BktUl  tubjudiee. 

^^OrjfitaUint  Slracture  in  Skrimp-a\eU. — Mr.  Porto  exhibited 
^Ktion*  of  shell  of  shrimp  showing  a  crystuiline  struutui'e.  He  had 
^Bbu  uader  the  impression  thtit  the  shell  of  crustaceans  consisted 
^Bciirbonate  of  lime  segregated  from  the  water  and  deposited,  like 
H^Ik,  in  an  amorphous  condition ;  having,  however,  accidentally 
^Kimined  u  sci^tJon  of  crsh-shull  by  Topping,  he  perceived  what 
^Bmed  Mimcwhat  like  crystals  or  calcareous  discs  arranged  \a 
^Btmbty  regular  intervals.  It  occurred  to  him  that  if  he  could 
^Btnin  the  shell  of  some  very  young  crustacean,  or,  better  still,  tli4j 
^B&  of  ono  that  had  recently  cast  its  shell,  he  would  be  able  ta. 
^^Srtain  whether  the  first  deposit  of  lime  were  crystiilline  or  amor*i 
^Keua.  Having  by  him  some  shells  and  skins  of  shrimps  in  various' 
^■wgMrfJ|rnliijriiwiili    itiriiiT;,iniirtiiii^.iat>>rt^T«Mi%inr^''V'~''^°iT-"'i|j| 
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however,  took  the  thinnest  he  could  fiiiJ.  H' 
part  of  it,  near  the  edge,  aud  was  ahle  to  perceive  t 
deposit  consists  of  ctyttali  of  carbonate  of  lime  of  beautiful  xtellate 
and  aigrette  furms,  not  aggregated  iu  miuses,  but  scattered  thinljr 
over  the  skin  with  distinct  naked  patches  between.  Ou  examining 
the  siUea  and  upwards  towards  the  dorsal  part  of  the  shell  he 
found  the  crjatalB  packed  more  and  more  closely  together,  until 
iinally  the  crystalline  structure  became  indistinguiBhable,  and,  m 
far  aa  he  oould  make  out,  the  interspaces  being  formed  with  amor- 
phous granular  particles  like  powdered  chalk;  indeed,  he  wa»  not 
sure  that  the  whole  ninai  of  crystals  may  not  be  finally  transf'ormeil 
into  something  of  that  sort.  All  the  crystals  fouad  were  of  such 
forma  as  he  believed  were  found  only  in  animal  secretious,  it  there- 
fore occurred  to  him  that  the  first  layer  of  crystals  is  aecreted  by 
the  creature,  and  tliis  layer  forms  a  basis  of  attraction  fur  tlui 
remaining  portion,  which  is  probably  segregated  front  tlie  wat 
the  same  manner  aa  incrustations  arc  forraird  on  many  aubsta 
immersed  iu  water  holding  lime  in  solution,  whilst  on  othvr  ■ 
stances  immersed  in  the  same  water  no  <lepci.il  ia  formed, 

Focuotaria  wVegcctw,  Cieiik.,  tioum. — Mr.  Archer  showed  ■ 
cysted  state  of  the  flagellate  Vacuotaria  tirrtetnm,  Ciutikowski. 
Jlefore  making  a  note  of  it  here,  however,  lie  doirttd  to  rrliitd  aumt 
Giamples  ;  this  organism  is  surnewliat  local  in  itK  occurrence,  hut 
in  its  own  situations  siimetimea  occurs  in  uunsiUerablL>  <|uunlity, 

Baelerium  rubeteem,  Lnnkeoter,  exhibited  on  part  of  Mr.  Lan- 
ketter. — Mr.  Archer  showed  examples  kindly  given  to  him  by  Mr. 
Bay  Lankcster  of  hia  remarkable  Saeleriutn  rubeiteen»,  Kir.  Archer 
at  same  time  drew  attention  to  Mr.  LankesteKs  Bguroe  acoum- 
panying  hii  valuable  memoir  thereon,  as  well  aa  to  some  relat«4 
forma  of  undoubted  algal  nature  opporlunely  turntii)!  up.  When 
Mr.  LankcKter  showed  this  oi^anisni  to  him,  ini  tlie  uccuioa-j 
the  meeting  uf  the  British  Association  at  Delfut,  be  was  i 
the  iniprt-Hsiou  it  might  turn  out  to  be  identtciil  «'  ' 
the  things  now  on  the  table,  only  in  much  with  exuberant  » 
of  growth,  having  an  affinity  to  thai  n.imed  Clalhroeytti*  /wrUjfiiU 
by  lietifrey,  or  that  named  Monoilroma  roira  by  Currcy ;  but 
though  no  doubt  "related,"  aiid  probably  an  alga.  Mr.  Archer 
thought  ho  could  miiit  safely  say  Mr.  Lankester'a  B.  nthetenu 
waa  not  idmlical  with  any  uf  them. 

Staumgenia  rectaagutaru  (Uorrvn),  A.  Hi»un,  rxkihUrd  — Mr. 
Archer  xhowed  the  rather  unoonimoii  mitiulii  alga  Sta»n>g*nii» 
reelangularu,  A.  limna^Crucigenia  rfetanffularii,  MotrciisC'A/o- 
ropeJium  rerlangulare,  Niii;.  On  the  appciimnoe  of  Mr.  Atoher'a 
to   the    geiiurt     Tflraped.a.   Unin.eli,    i 
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(ON  of  the  Early  Stages  in  the  DEVELorME; 
)  <i^  Vertkbrateb,     By  F.  M.  Balfour,  B.A.,  Fellow  of 
fTrinity  College,  Cambridge.     (With  Plate  X.) 

BFlhegenealogicalrelationshipBofanimalsareto  be  mainly 
I  lately  determined  on  embryological  evidence,  it  becomes 
piNtter  of  great  Importance  to  know  how  far  evidence  of 
"b  kind  is  trustworthy. 

;  dependence  lo  be  placed  ou  it  has  been  generally 
ed  lo  be  nearly  complete.  Yet  there  appears  to  be  no 
riori  reason  why  natural  selection  should  nut  act  during  . 
)  embryonic  as  well  as  the  adult  period  of  life  ;  and 
re  is  no  question  that  during  their  embryonic  existence 
mftls  lire  more  susceptible  to  external  forces  than  after 
hsTe  become  full  grown  :  indeed,  an  immense  mass 
I  evidence  could  be  brought  to  show  that  these  forces 
1  act  upon  embryos,  and  produce  in  them  great  ailer- 
ons tending  lo  obseure  the  genealogical  inferences  to 
lathered  from  their  developmenlal  histories.  Even  the 
e-honoured  layers  form  to  this  no  exception.  In  Elas- 
^  Wanchi,  for  instance,  wo  find  the  nolocbord  derived  from 
p  hypoblast  and  the  spinal  ganglia  derived  from  the  invo- 
■;d  epiblnst  of  the  neural  canal,  whiltil  in  the  higher 
tebrates  both  of  these  organs  are  formed  in  the  mesoblast. 
ih  instances  are  leading  embryologists  to  recognize  the 
t  that  the  so-cfllled  layers  are  not  quite  constant  and  must 
t  be  absolutelj  depended  upon  in  the  determination  of 
mologies.  But  though  it  is  necessary  to  recognise  the  fact 
|t  great  changes  do  occur  in  animals  during  their  embryonic 
I,  it  is  not  necessary  to  conclude  thai  all  embiyologkal 
nence  is  iJiereby  vitiated  ;  but  rather  it  becomes  incum- 
*,  on  tw  to  attempt  lo  dttermine  which  embryological 
a  are  itncestrnl  and  which  secondary.  For  this  pur- 
t  is  requisite  to  ascertain  what  are  the  general 
icn  of  fiecoudary  featutes   and  \iq\»  vW-^    am  \.\*i- 
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duced.     Many  vertebrates  have  in  the  first  stages  of  t 
development  a  number  of  secondary  charactere  which  D 
due  to  the  presence  of  food  material  in  the  ovum ;  the  pre 
essay  is  mainly  an  attempt  to  indicate  how  those  secoiu 
characters  arose  and  to  trace  their  gradual  development, 
the  same  time  certain  Important  ancestral  characters  of  the 
early  phases  of  the  development  of  vertebrates,  especially 
with  reference  to  the  formation  of  the  hypoblast  and  mcso- 
blast,  are  pointed  out  and  their  meaning  ifiscussed. 

There  are  three  orders  of  vertebrates  of  which  no  men- 
tion has  been  made,  viz.,  the  Mammals,  the  Osseous  &shea, 
and  the  Reptiles.  The  first  of  these  have  been  passed  over 
because  the  accounts  of  their  development  are  not  suf- 
ficiently satisfactory,  though  as  far  as  can  be  gathorcd 
from  Bischoff's  account  of  the  dog  and  rabbit  there  would 
be  no  difficulty  in  showing  their  relations  with  other  verte- 
brates. 

We  also  require  further  investigations  on  Osseous  fishes, 
hut  it  seems  pmbable  that  they  develop  in  nearly  the  sam« 
manner  as  ihe  Elasniobranchs. 

With  reference  to  Reptiles  we  have  no  satisfactory  investi- 
gations. 

Amphioxus  is  the  vertebrate  whose  mode  of  development 
In  its  earliest  stages  is  simplest,  and  the  modes  of  develop- 
mcnt   of    other  vertebrates    are    to    be    looked    upon 
modifications  of  this  due  to  the  presence  of  food  mati^rii ' 
their  ova.     It  is   not  necessary  to  conclude  from  this 
Amphioxus  was  the  ancestor  of  our  present  vertebrate*,' 
merely  that  the  earliest  slages  of  development  of  this  v 
brat*  ancestor  were  similar  to  thosi^  of  Amphioxus. 

The  ovum  of  Amphioxus  contains  very  little  food  msl 

and  its  segmentation  is  quite  unifonn.    The  result  of  Ncgmcn- 
lation  is  a  vesicle   whose  wall  is  formed  of  a  xingle  layer 
of  cells.     These  are  all  of  the  enmc  character,  and  the  i-aviljr 
of  the  vesicle  called  the  segmentation  cavity  is  of  coilsU' 
able  size.     A  section  of  the  embryo,  as  wc  may  now  call 
OTum,  is  represented  in  Plate  X,  fig.  a  t. 

The  first  change  which  occurs  is  the  pushing  in  of 
half  of  the  wall  of  the  vesicle  b>ward»  the  opposite  half. 
At  the  same  time  by  the  narrowinj^  of  ils  mouth  the  hoUiiw 
hemisphere  to  formed  becomes  again  a  vesiclr.' 

I  liBTc  beoii  able  to  make  nt  NhjiIm  ohvcrvklioni  wliitrli  iijuijiai  Uie 

Diut  of  tlic  ioTa^isalion  nf  AmjiliioiuiMgimi  b;  Ko<riili:v-.>ii^.  itii>ui;b 
DtyetTitiOM  ue  aot  wuly  k  oomplett  u   tboM  of  t)i     " 
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ing  to  tie  modf  of  fbrmation  thi;  wall  of  this  secoadury 
e  IB  composed  of  two  InjciB  wliuU  are  only  separated 
narrow  space,   ihp    roinnant    of    tiie    eegmcnlation 

Two  of  the  stages  in  the  formation  of  the  secondary  vesicle 
hy  this  process  of  involution  are  shown  in  Plate  X,  fig.  a  ilj 
am)  A   111.     In  the  second  of  these  the  general  growth  has 
beeu  very  eonsiderable,  rendering  the  whole  animal  much 
'rger  than  before.   The  cavity  of  this  vesicle,  a   hi,  is  that 
ioe  comiucnciiig  alimentary  canal  whose  final  form  Is  due 
changes  of  shape  undergone  by  this  primitive  cavity.  The 
ner  wall  of  the  vesicle  becomes  converted  into  the  wall  of 
the  alimentary  canal  or  hypoblast,  and  also  into  part  or  the 
whole  of  the  mesoblast. 
During  the  involution  the  cells  wliich  are  being  involuted 
lergo  a  change  of  form,  and  before  the  completion  uf  the 
!s  have  acquired  a  completely  different  character  to 
cells  forming  the  external  wall  of  the  secondary  vesicle 
'Cpiblast.     This  change  of  chaiacter  in  the  cells  is  already 
"  marked  in  fig.  a  ii.   It  is  of  great  importance,  since  we 
find  that  some  of  the  departures  from  this  simple  mode 
development,  which  characterise  other  vertebrates,  arc  in 
part  due   to  the  distinction  between  the  hypoblast  and  epl- 
blast  cells  appearing  during  segmentation,  and  not  subse- 
quently as  in  Amphioxus    during  the    involution    of   the 
libypobliuit. 

■*  "owalevsky  {' Entwickelungeschichtc  des  Amphioxus') 
'nally  believed  that  the  narrow  mouth  of  the  vesicle  (ac- 
ing  to  Mr.  Lankester's  terminology  blastopore)  became 
anus  of  the  adult.  He  has  since,  and  certainly  correctly, 
up  this  view.  The  opening  of  the  involution  bccomea 
t*cd  up  and  the  adult  anus  is  no  doubt  formed  as  in  all 
other  vertebrates  by  a  pushing  in  from  the  exterior,  tlioufjh 
it  probably  corresponds  in  position  very  closely  with  the 
point  of  closing  up  of  the  original  involution. 

Tile  mode  of  formation  of  the  mesoblast  is  not  certainly 
known  in  Amphioxus;  we  ehall  find,  however,  tliat  for  all 
other  vertebrates  it  arises  from  the  cells  which  arc  homo- 
Jqgpus  with  the  involuted  cells  of  this  animal. 
■Biovo  food  material  is  a  toi-m  which  will  be  very  often 
^fcloycd,  it   will  be  well  to  explain  exactly  the  sense  in    ' 
^■eh  it  will  be  used.     It  will  be  used  only  with  reference    ! 
^Bhosc  passive  highly  refractive  particles  which  arc  found 
^■leddvd  in  most  ova. 
^M*ome  eggs,  of  which  the  hen's  v']'  nuiy  be  la.ken  as  a.  J 
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Inrgev  portion  of  llie  ovum,  ami  a  distiiiclion  i 
made  between  the  germinal  disc  and  the  yolk. 

This  distinction  is,  however,  apt  to  lead  to  a  misconception 
of  the  true  nature  of  the  egg.  There  arc  strong  grounds 
for  believing  that  the  so-caUcd  yolk,  equally  with  the  ger- 
minal disc,  is  composed  of  an  active  jirotoplasiaic  basitt 
endowed  with  the  power  of  growth,  in  ivhich  passive  yollt 
ephcrulcs  are  embedded  ;  but  that  the  ]>art  ordinarily  called 
the  yolk  contains  such  a  preponderating  amount  of  yolk 
spherules  that  ihe  active  basis  esca]ies  detection,  and  docs 
not  exhibit  the  same  power  of  growth  as  tlie  germinal  disc. 

With  the  exception  of  mammals,  whose  development  re- 
quires to  be  more  completely  investigated,  Amphioxus  is  as  far 
as  wc  know  the  only  vertebrate  whose  ovum  docs  not  contain 
a  large  amount  of  food  material. 

In  none  of  these  (vertebrate)  yolk-containing  ova  is  the  food 
material  distributed  uniformly.  It  is  always  concentrated 
much  more  at  one  pole  than  at  the  other,  and  the  i)ole  at 
which  it  is  most  concentrated  may  be  conveniently  called  the 
lower  pole  of  the  egg. 

In  eggs  in  which  the  distribution  of  food  material  is  not 
uniform  segmentation  does  not  take  place  with  equal 
rapidity  through  all  parts  of  the  egg,  but  its  rapidity  is, 
roughly  speaking,  inversely  proportional  to  the  quantity  of 
food  material. 

When  the  quantity  of  food  material  in  a  jiart  of  the  cgs 
becomes  very  great,  segmentation  does  not  occur  at  all ;  anil 
even  in  those  cases  where  the  quantity  of  food  yolk  is  nut 
too  great  to  prevent  segmentation  the  resulting  scgmeiita- 
tioo  spheres  are  much  larger  than  where  the  yotk-gvani  '  ^ 
■re  more  sparsely  scatt«red. 

The  frog  is  the  vertebrate  whose  dcvrlopment  < 
nearest  lo  that  of  Amphioxtis,  as  far  us  the  puintM  wc  e 
present  considering  are  concerned.  IJut  it  will  perhaixi  facili- 
tate the  uiiderstanding  of  their  relations  shortly  to  explain  Uic 
diagrammatic  sections  which  I  have  given  of  an  animal 
supposed  to  be  intermediate  in  Its  development  bctwcoo  the 
Frog  and  Amphioxus.  Plate  X,  fig.  h  i,  represent*  alangi- 
tudinal  section  of  this  hypothetical  i^gg  at  the  close  ot  seg- 
mentation. The  lower  pole,  coloitictl  green,  represents  Ihv 
part  containing  more  yolk  material,  and  the  up{>er  ixiU, 
coloured  yellow,  that  with  less  yolk.  Owing  to  Ihe  presence 
of  this  yolk  the  lower  pole  even  nt  the  close  of  scstncntaUQI 
's  compoitcd  of  cell*  of  a  different  charactt-r  lo  tuoac  of  tf 
upper  pole.      In  tliia  respect  this  egg  can  alrciuiy  bo  d' 
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between  the  two    poles  is  apparent    at    the  correspondiue 
nriod  (Plate  X,  fig,  a  i}. 
rThe  segmentation  cavity  in  this  ovum  is  not  quite  bo  large 
'    lorlionately  as  in  Amphioxus,  and  ibe  enctoachment  upon 
due  to  the  larger  bulk  of  the  lower  pole  of  the  egg.  In  tig. 
,  the  involution  of  the   lower   pole   has  already  corn- 
iced; this  involution  is  (1)  not  quite  symmetrical,  and  (S] 
the  ventral  side  (the  leftside)  theepiblast  cells  forming  the 
>er  part  of  the  egg  are  growing  round  the  cells  of  the 
'er  iJole  of  the  egg  or  lower  layer  cells,      Both  of  thesB 
lulinrilics  are  founded  upon  what  happens  in  the  Frog  and 
!  Selachian,  hut  it  is  to  be  noticed  that  the  change  from 
the  lower  layer  cells  being  involuted  towards  the  cpiblast 
cells,  to  the  epiblast  cells  growing  round  the  lower  layer 
eelU,  is  a  necessary  consequence  of  the  increased  bulk  of  the 
latter. 

In  this  involution  not  only  are  the  cells  of  the  lower  pole 
pushed  on,  but  also  some  of  those  of  the  upper  or  yellow 
portion;  so  that  in  this  as  in  all  other  cases  the  true  dis- 
tinction between  the  epiblast  and  hypoblast  does  not  appear 
till  the  involution  to  form  the  latter  is  completed.  In  the  next 
■tagej  B  III,  the  involution  has  become  nearly  completed  and 
opening  to  the  exterior  or  Blastopore  quite  constricted, 
"he  segmentation  cavity  has  heen  entirely  obliterated,  as 
lid  have  been  found  to  be  the  ca&e  with  Amjihioxus 
the  stage  a  little  older  than  that  on  Plate  X,  a  hi,  been 
represented.  The  cavity  marked  (a  /),  as  was  the  case  with 
amphioxus,  is  that  of  the  alinientitry  canal. 

The  similarities  between   the   mode  of  formation  of  the 

loblast  end  alimentary  canal  in  this  animal  and  in  Amphi- 
)  are  so  striking  and  the  differences  between  the  two  cases 
ight  that  no  further  elucidation  is  required.  One  or  two 
its  need  to  be  spoken  of  in  order  to  illnsliate  what  occurs 
le  Frt^.  When  the  involution  to  form  the  alimentary  canal 
irs,  certain  of  the  lower  layer  cells  (marked  h  y)  become 
inguished  from  the  remainder  of  the  lower  layer  cells  as  a 
irate  layer  and  form  the  hypoblast  which  hnes  the  ali- 
itary  canal.  It  is  to  be  noticed  that  the  cells  which  form 
i-entral  epithelium  of  the  alimentary  canal  arc  not  so 
to  be  distinguished  from  the  other  lower  layer  cells  as 
r  which  form  its  dorsal  epithelium.  This  is  probably  a 
qacnce  of  the  more  active  growth,  indicated  by  the 
itnetry  of  the  involution,  on  the  dorsal  side,  and  is  a 
irith  important  bearings  in  the  ova  wilh  more  food 
iiil.     'Ino  cells  mnrUed  m  and  coloured  red  also  become 
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hypoblast   and   form  the  nicsoblast.     The  veniainder  o 
lower  layer  cells  form  a  mass  equivalent  to  iho  yolk-n 
many  vertebrates,  and  ore  not  convorled  directly  inta*! 
tissues  of  the  animal.  * 

Another  point  to  be  noticed  is  the  different  relatioi 
epiblast  cells  to  thp  hypoblast  cells  at  the  upper  and  lorrer 
side  of  the  mouth  of  the  involution.  Above  it,  on  its  dorsal 
•ide,  the  epiblast  and  hypoblast  are  continuous  with  one 
another.  On  its  ventral  eidc  they  are  primitively  not  eo  con- 
tinuous. This  is  due  to  the  epiblast,  as  was  before  mentioned, 
growing  round  the  lower  layer  cells  on  the  ventral  side, 
vide  B  II,  and  merely  remaining  continuous  with  them  on 
the  dorsal.  The  importance  of  these  two  points  will  appear 
when  we  come  to  speak  of  other  vertebrates. 

The  next  animal  whose  development  it  is  necessary  to 

Speak  of  is  the  Frog,  and  its  differences  from  the  mode  of 
evelopment  are  quite  easy  to  follow  and  interpret.  Segmen- 
tation is  again  not  uniform,  and  results  in  the  formation  of  an 
upper  layer  of  smaller  cells  and  a  lower  one  of  larger  ;  in  the 
centre  is  a  segmentation  cavity.  The  stage  at  the  close  of  seg- 
mentation is  represented  in  c  r.  From  the  iliagram  it  is  apparent 
that  lower  layer  cells  occupy  a  larger  bulk  than  they  did  in 
the  previous  animal  (Plate  X,  b  i),  and  tend  to  encroach  slill 
more  upon  ihc  segmentation  cavity,  otherwise  the  differences 
between  the  two  arc  unimportant.  There  are,  however,  two 
points  to  be  noted.  In  the  first  place,  although  the  cclln  of 
the  upper  pole  arc  distinguished  in  the  diagrams  from  the 
luwer  by  their  colour,  it  is  not  possible  at  this  stage  to  fay 
what  will  become  cpiblaat  and  what  hypoblast.  In  **"- 
second  place  the  cells  of  the  upper  pole  or  epiblast  o 
oftwo  layers — an  outercalled  the  epideimic  layerand  artS 
called  tlic  nervous.  In  the  previous  cases  the  ejnblast^ 
Bisted  of  a  single  layer  of  cells.  The  presence  of  these  ? 
layers  is  due  to  a  distinction  which,  arising  in  most  other 
vertebrates  lute,  in  the  Frog  arises  early.  In  most  other  ver- 
tebrates iu  the  later  stages  of  development  the  epiblast  t 
sisls  of  nn  outer  layer  of  passive  anil  an  inner  ofactivsV 
In  tlie  Frog  and  other  Hatrachians  these  two  layers  bof 
diitingutHhed  at  the  commencement  of  ilcvelopment.  f 
Inlheuext  stagofni)  we  find  that  the  involulion  tn 
the  alimentary  canal  has  commenced  (a  I),  but  thut  itfl 
rery  diffl-mit  rhatactcr  to  invnUilion  in  ilir  pn'vionJ 
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I  only  sepftratfid  by  a  slit  irom  the  reniaintlcr  of  the  lower 
wet  cells;  but  by  the  stage  repiesenled  in  v  ii  this  has 
prncd  into  mi  elongated  cavity  (a  t).  In  ila  formation 
I  involution  pusht's  backwards  the  segmentation  cavity, 
ich  finally  disappears  in  the  stage  c  iii.  The  point  r 
uins  practically  stationary,  but  by  the  general  growth  of 
I  epiblagt,  mesoblast,  and  hypoblast,  becomes  further  re- 
jbTed  from  the  segmentation  cavity  in  c  ii  than  in  r  i.  On 
the  opposite  side  of  the  embryo  to  that  at  which  the  involu- 
tion occurs  the  ppibUst  cells  aa  before,  grow  round  the  tower 
layer  cells.  The  commencement  of  this  is  already  apparent 
,  and  in  c  it  the  process  is  nearly  completed,  though 
tie  is  etill  a  small  mass  of  yolk  filling  up  the  blastopore. 
e  featnres  of  this  involution  are  in  the  main  exaggerations 
t  was  supposed  to  occur  in  the  previous  animal.  The 
K'try  of  the  involution  is  so  great  that  it  is  completely 
led  and  results,  in  the  first  instance,  in  a  mere  slit;  and 
t  whole  process  of  enclosing  the  yolk  by  opiblast  is  effected 
I  the  epibloat  cells  on  the  side  of  the  egg  opposite  to  the 
jtolution. 
Tic  trae  mesoblast  and  hypoblast  are  formed  precisely  as 
he  previous  case.  The  involuted  cells  become  separated 
I  two  layers,  one  forming  the  dorsal  epithelium  of  the 
lentary  canal,  and  a  layer  between  this  and  the  epihlast 
ling  the  mesoblast.  There  is  also  a  layer  of  mesoblast 
mpauying  the  epiblast  which  encloses  the  yolk,  which  is 
ed  from  the  smaller  green  cells  at  y  (c  i).  The  edge 
8  mesoblast,  m',  forms  a  thickened  ridge,  a  feature  which 
ista  in  other  vertebrates. 

,  is  a  point  of  some  importance  for  understanding  the 
Ktion  between  the  mode  of  formation  of  the  alimentary 
Uil  iu  the  frog  and  other  vertebrates  to  notice  that  on  the 
ttal  surface  the  cells  which  are  toformtheepitbeliumof  the 
enlary  canal  become  distingnislied  as  such  very  much  later 
1  do  those  to  form  its  dorsal  epithelium,  and  arc  derived 
no.  the  invuhited  cells  hut  from  the  primitive  large  yolk- 
It  is  indeed  probable  that  only  a  very  small  portion 
tpithelium  of  the  ventral  wall  of  the  raid-gut  is  in  tne  end 
1  from  these  larger  yoIk-cells.     The  remainder  of  tlio  I 
jIIb  (c  m,   and  c  ii,  tjk)  form  the  yolk   mass   and 
:   become  directly    formed    into    the   tissues  of   iho 

■n  the  last  »tage  I  have  represented  for  the  frog,  c  iii,  thero 
ffBCTcrnl  feiiliires  to  he  noticed. 

!  itirect  connection    at  their    hind-ends  between 
V9l^.«nd  alimentary  t&iki&a  ^  "^  1 
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important  of  these.  This  is  a  result  of  the  previouR  con- 
tinuity of  the  epiblast  and  hypoblast  at  the  point  x,  atid  ix 
a  feature  almost  certainly  found  in  Atnphioxus,  but  which  I 
will  speak  of  more  fully  in  my  account  of  the  Selachian's 
development.  The  opening  of  the  blastopore  called  the 
anus  of  Rusconi  is  now  quite  narrowed,  it  does  not  become 
the  anus  of  the  adult.  It  may  be  noticed  thai  at  the  front  end 
of  the  embryo  the  primitive  dorsal  epithelium  of  the  alimen- 
tary canal  ia  growing  in  such  a  way  as  to  form  the  epithelium 
both  of  the  dorsal  and  ventral  surfaces  of  the  foregut. 

lu  spile  of  various  features  rendering  the  development  of 
the  frog  more  difficult  of  compreheusion  than  that  uf  most 
other  vertebrates,  it  is  easy  to  see  that  the  step  between  it 
and  Amphioxus  is  not  a  very  great  one,  and  will  very  likely 
be  bridged  over  at  some  future  time,  when  our  knowledge  of 
the  development  of  other  forms  becomes  greater. 

From  the  frog  to  the  Selachian  is  a  considerable  step,  hut 
I  have  again  hypotbetically  sketched  a  type  intermediate 
between  them  whose  development  agrees  in  some  important 
points  with  that  of  Pelobales  fuacut  as  described  by  Bam- 
heke.  The  points  of  agreement,  though  not  obvious  at  first 
sight,  I  shall  point  out  in  the  coun^e  of  my  descriprion. 

The  first  stage  (d  i),  at  the  close  of  segmentation,  deM 
careful  attention.     The  segmentation  cavity  by  the  iuct 
of  the  food  yolk  is  very  much  diminished  in  size,  and,  l 
is  still  more  important,  has  as  it  were  sunk  down  »o  4 
be  completely  within   the  lower   layer   cells.     The  roi 
the  segmentation  cavity  is  thus  formed  <if  cpiblnst  and  1 
layer  cells,  a  feature  which  Barabcke  finds  in  Pelobateiji 
and  which  is  certainly   found    in  the  Selachians.     In] 
Frog  we  found  that  the  segmentation  cavity  began  I 
encroached  on  by  the  lower  layer  cells,  and  from  this  I 
only  a  small  step  to  find  these  cells  creeping  still  furthd 
and  forming  the  roof  of  the  carity.    In  the  lower  taycrl 
themselves  we  find  an    important   new    feature,  viz. 
during  segmentation  they  become  divided  in  two  i" 
parts — one  of  these  where  the  segments  ow  ing  to  lh«  pre 
of  much  food  yolk  are  very  large,  and  the  other  wheral 
Beenments  are  much  smaller. 

The  separation  between  these  two  is  rather  sharp, 
this  separation  was  foreshadowed  in  the  frog's  egg,  id  ., 
a  number  of  lower  layer  cells  were  much  smaller  and  i 
active  at  the  two  aides  of  the  segmentation  cavitT  j 
elsewhere.  The  segmentation  cavity  at  first  lie*  eotopli 
within   the  rogjon  of  the  small  spheres.     'The  lirf{er  ] 
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oormnl    n-ith    Tertebratee,  cooEists    of   a    single    layer    nf  | 

iumnar  cells. 

In  (he  next  stage  (d  li)  the  formation  of  the  alimentary  | 
,  nal  (al)  has  commenced,  but  it  is  to  be  obEcrvcd  that  | 
there  is  in  this  case  no  true  involution. 

As  an  accompaniment  to  the  cucroachment  upon  tlie  seg* 
mentation  cavity,  which  was  a  feature  of  the  last  stage,  the 
ccUe  to  form  the  walls  of  the  alimentary  canal  have  come  to 
'  lupy  their  final  position  during  Be^mentation  and  without 
intermediation  of  an  involution,  and  traces  only  of  the 
iVolution,  are  to  l>e  found  in  (1)  a  split  in  the  lower  layer 
cells  which  ]ia£ses  along  the  line  separating  the  small  and 
the  large  lower  layer  cells;  and  (2)  in  the  cpiblast  becoming 
continuous  with  the  hypoblast  on  the  dorsal  side  of  the 
mouth  of  this  split.  It  is  even  possible  that  at  this  point  a 
fi'w  cells  (though  certainly  only  a  very  small  number)  of 
those  marked  yellow  in  D  i  become  involuted.  This  point 
in  this,  as  in  all  other  cases,  is  the  tail  end  of  the  embryo. 
The  otiier  features  of  this  stage  are  as  follows: — (1)  The  seg- 
mentation cavity  has  become  smaller  and  less  conspicuous  | 
than  it  was.  (2)  The  epiblast  cells  have  begun  to  grow  round 
the  yolk  even  in  a  more  conspicuous  manner  than  ihey  did  in 
the  frog,  and  are  accompanied  by  a  layer  of  mesohlast  cells 
which  again  becomes  thickened  al  its  edge.  The  mesoblast 
cells  in  the  region  of  the  body  are  formed  in  the  same  way 
as  before,  viz,  by  the  separation  of  a  layer  to  form  the 
epithelium  of  the  nlimenlary  canal,  the  other  cells  remaining 
as  mcsohUst;  and  as  in  Ihe  frog,  or  in  a  more  conspicuous 
manner,  we  find  that  the  dorsal  surface  only  of  the  alimentary 
cavity  has  a  wall  formed  of  a  distinct  layer  of  cells,  but  on 
the  ventral  side  the  cavity  is  at  first  closed  in  by  the  large 
xphercs  of  the  yolk  only.  The  formation  of  the  alimentary 
canal  by  a  split  and  not  by  an  involution  is  exactly  what 
Banibeke  finds  in  Pelobates. 

The  next  stage,  D  iii,  is  about  an  equivalent  age  to  c  tit 
in  the  frog.  It  exhibits  the  same  connection  between  the 
nL'ural  and  the  alimcntarj'  canals  as  was  found  there. 

The  alimentary  canal  is  beginning  to  become  closed  in 
below,  and  this  occurs  near  the  two  ends  earlier  than  in  the 
middle.  The  cells  to  form  the  ventral  wall  arc  derived  from 
(lie  large  yolk-cells.  The  non-formation  of  the  ventral  wall 
uf  the  alimentary  canal  so  soon  in  the  middle  as  at  the  ends 
IS  un  early  trace  of  the  umbilical  canal  found  in  Birds  and 
Selachians,  by  which  the  alimentary  tract  is  placed  in  com- 
municntiuu  with  the  yolk-sac.  The  segmentation  cavity 
)aiplelely  vanishe^j 
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its  accompanyiiig  mcsobUst  hits  •.prcad  completely  round 
yolk  material  bo  as  to  form  the  ventrii!  wall  of  the  body. 

Though  in  some  points  this  manner  of  development  may 
seem  to  differ  from  that  of  the  Frog,  there  is  really  a  fand«- 
mcntal  agreement  between  the  two,  and  between  this  mode 
of  development  and  that  of  the  Selachians  we  shall  find  the 
agreement  to  be  very  close. 

After  segmentation  wo  find  that  the  egg  of  a  sclaehian 
consists  of  two  parts — one  of  these  called  the  germinal  disc  or 
blastoderm,  and  the  other  the  yolk.  The  former  of  these 
corresponds  with  the  epiblast  and  the  part  of  ihc  lower  pole 
composed  of  smaller  segments  in  the  last-described  egg,  and 
the  latter  to  the  larger  segments  of  the  lower  pole.  'ITiis 
latter  division,  owing  to  the  quantity  of  yo/t  wliich  it  con- 
tains, has  not  undergone  segmentation,  but  its  homology  with 
the  larger  segments  of  the  previous  eggs  is  proved  (Ij  by  its 
containing  a  number  of  nuclei  (k  i,  m),  which  become  the  QQctet 
of  true  cells  and  enter  the  blastoderm,  and  (2)  by  the  presence 
in  it  of  a  number  of  lines  forming  a  network  similar  to 
of  many  cells.  The  segmentation  cavity,  as  before,  lies 
pletely  within  the  lower  layer  cells. 

The  next  stage,  e  ii,  is  almost  precisely  similiir  10  __ 
second  stage  of  the  last  egg.  As  there,  the  primitfve 
involution  is  merely  represented  by  a  split  separuting  the 
yolk  and  the  gemnnal  disc,  and  on  the  dorsal  side  alone 
IS  tlicre  a  true  cellular  wall  for  this  split,  and  at  the  dorsal 
mouth  of  the  split  the  alimentary  epithelium  becomes  ctm- 
tinuous  with  the  epiblast. 

The  segmentation  cavity  has  become  diminished,  and 
round  the  yolk  the  epiblast,  accompanied  by  a  layer  of  niMdB 
blast,  is  commencing  to  grow.  In  this  growth  idl  pul^H 
the  blastoderm  take  a  share  except  that  part  where  'MB 
epiblast  and  hypobla§t  are  continuous.  This  inatDn0n| 
growth  is  precisely  what  occurs  in  the  Frog,  though  th«d^| 
is  sot  so  easily  made  out ;  and  not  all  the  investigators  .1^| 
have  studied  the  Frog  have  understood  the  oxact  iumuiq^| 
the  appearances  they  have  seen  and  dntwn.  This  simflij^H 
of  rrlnlion  of  the  epiblast  lo  the  yolk  in  the  two  cases  ^^| 
further  confirmation  of  (he  identity  of  the  Selnchian's'^H 
with  the  large  yolk-spheres  of  the  previous  eggs.  ^H 

The  next  stage,  k  ni,  U  in  many  wny-i  idi-ntiial  wit^^H 
corresponding  stage  in  the  Iast>described  egg,  and  in  tbd^^| 
way  as  in  that  case  the  neural  and  alimentary  conal^^l 
phi(M.-d  in  communication  with  each  other.  ^^H 

Hie  mode  in  wliicli  this  occurs  witl  be  cosilj  got^^H 
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Uchiat)^  and  BatracliiHiis.     The  neural  canal   {n  c)  is  by 

filago  figured    n   ni,   completely  formed    in  the   way 

I  well  known  in  the  Bird,  nnd  between  the  roof  of  the 

innl   and   the  external  ojjibhiGt  a  layer  of  mesobkst  has 

;ady  grown  in.     The  floor  of  the  neural  canal  is  the  same 

BT  marked  fp  in  K  ii,  and  Ihercforc  remains  eontinnons  with 

e  liypoblust  at  x  j  nnd  when  by  a  simullaneous  process  the 

mfof  the  neural  canal  nnd  the  ventral  wall  of  the  aliraentary 

scome  formed  by  the  folding  over  of  one  continuous  layi 

lie  ppiblaat  and  hypohlast  continuous  at  the  point  :r),  tl 

wo  cnnaU,  viz.  the  neural  and  alimentary,  are  necessaril] 

heed  in  communication  at  tlieir  hind  ends,  as  is  seen  in  tin 


There  are  several  important  points  of  difference  botwei 

I  and  D  in.  In  the  first  place,  owing  to  the  larger  size 

be  yolk-mass  in  e  hi, the  epiblaat, accompanied  by  mesohlast, 

'   s  not  proceeded  nearly  so  far  round  it  as  in  the  previous 

J'  bwe.  It  IB  also  worth  notice  that  at  the  right  as  well  as  at  the 

l^ieft  end  of  the  germinal  disc  the  epiblast  is  commencing  to 

TgTow  round  the  yolk.     The  yolk  has,  however,  become  sur- 

'K)nT]d«d  to  a  much  smaller  extent  on  the  right  hand  than  on 

left.     Sinee.  in  the  earlier  stage,  the   epiblast  became 

iontinaous  with  the  hypoblast  atic,  it  is  not  from  sections 

libvious   how    this   occurs.     I  have   therefore   appended  a' 

iagram  to  e:cplain  it  (E').    The  blastoderm  rests  like  a  dis»] 

Q  the  yolk  and  giows  over  it  on  all  sides,  except  at  the' 

bint    where   the  epiblast    and    hypoblast   are  continuousi 

a?).    This  point   becomes  as  it  were  left  in  a  bay.     Neitt, 

Be  two  sides  of  the  bay  coalesce,  the  bay  becomes  obliterated; 

ad  the  effect  produced  is  exactly  as  if  tho  blastoderm  had 

rovm  round  the  yolk  at  the  point  x  (coriTsponding  with  the 

",  of  tho  embryo)  as  well  as  everywhere  else.     It  thus 

aes  about  that  the-  final  point  where  tho  various  parts  <^ 

B  blastoderm  meet  and  completely  enclose  ihe  yolk  niai 

s  not  correspond  with  the  anus  of  liusconi  of  the  Fro| 

t  is  at  same  little  distance  from  the  bind  end  of  the 

ttyo.     In  other  words,  the  position  of  the  blastopore  ii 

Wlachinn  is  not  the  same  as  in  the  Frog. 

I  Another  point  deserving  attention  is  the  formation  of  tl„ 

jentral  wall  of  ihi-  alimentary  canat.     This  takes  place  in 

*ro  ways — partly  by   a  folding-in  at   the   sides   and  end, 

'  "  •     -  "  I  fanned  around  the        >  ■   -  •  ■ 


"7 I 

M 


I  partly  i 
Iblk.     Vvi 


1  the* 


a  large  portion  of  the  ventral  wall  of  the 


' 'Ifto  folding. in  of  the  sheet  of  liypoblast  to  assist  in  i 
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congequence  of  the  flattened  form  of  the  original  alimentary 
elit  which  is  far  too  wide  to  form  the  cavity  of  the  finiil 
canal.  In  the  hird  whose  dflvelopment  must  next  be  con- 
fiidered  this  folding-in  is  a  still  more  prominent  feature  in 
the  formation  of  the  alimentary  canal.  As  in  the  last  case, 
the  alimentary  canal  is  widely  open  in  the  middle  to  the  yolk 
at  the  lime  when  its  twoends  areclosed  below  and  shutoff  from 
it ;  still  later  this  opening  becomes  very  narrow  and  forms 
the  duel  of  the  so-culled  umbilical  cord  which  places  the 
yolk-sac  in  communication  with  the  alimentary  canal.  A* 
the  young  animal  becomes  larger  the  yolk-t^c  ceases  to 
communicate  directly  with  the  alimentary  canal,  and  is  curried 
about  by  it  for  some  time  as  an  appendage  and  only  at  a  later 
period  shrivels  up. 

The  mesoblast  is  formed  in  a  somewhat  different  way  in 
the  sharks  than  ui  other  vertebrates.  It  becomes  split  off 
from  the  hypoblast,  not  in  the  form  of «  single  sheet  as  in 
other  vertebrates,  but  as  two  lateral  sheets,  one  on  each  side 
of  the  middle  line  and  separated  from  one  another  by  a  con- 
siderable interval;  whilst  thenotochord  is  derived  nut  as  in 
other  vertebrates  from  the  mesoblast,  but  from  the  hypoblast 
(firfe  F.  M.  Balfour,  "  Development  of  Selachians," '  JouTBal 
of  Microscopical  Science,'  Oct.,  1874). 

Between  the  Selachians  and  the  Aves  there  is  a  conri 
able  gulf,  which  it  is  more  difficult  satisfactorily  to  I 
over  than  in  the  previous  cases ;  owing  to  this  I  have  l 
attempted  to  give  any  intermediate  stage  between  them. 

'llie  first  stage  of  the  Bird  (f  i)  is  very  similar  in  many 
respects  to  the  corresponding  stage  in  the  Selachian.     TTm 
segmentation  cavity  is,  however,  a  less  well-defined  for 
tion,  and  it  may  even  be  doubted  whether  a  true  segmn 
lion  cavity,  homologous  with  the  segmentation  cavity  in 
previously  described  egg,  ia   present.     On  the  floor  of  || 
cavity  which  is  the    case  formed  by  the  yolk  arc 
larger  cells  known  as   formative  cells  which,  according^ 

Oolte's  observations,  arc  derived  from  the  yolk,  in  a  b 

what  similar  manner  to  the  cells  which  were  formed  around 
Uie  nuclei  in  the  Selachian  egg.  and  which  helped  to  form 
the  ventral  wall  of  ihr  alimentary  canal.  Anotlier  point  to 
be  noticed  is  that  the  scgmeniation  cavity  occumes  a  central 
position,  and  not  one  to  the  side  as  in  ih<'  SelHchian. 

The  yolk  in  proportionately  quite  as  large  as  iu  tlii'  SeU- 
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)  cAtrads  R  short  way  bejuiid  ihe  edge  of  the  lower  la}'erl 
Id.  ■! 

In  the  next  etn^e  the  more  inipoTtniit  departures  from  the  I 
ireviousiypcof  development  become  vUiblc. 

Tbe  cpibla&t  spreads  uniformly  over  the  yolk-»Bc  and  not  | 
p  the  one  side  only  as  in  the  former  eggs. 
kThia    JB  due    to   the    embryo    (indicated    in    v  ii    hy 
Blekeuing  of  the  celU]  lying  in  the  centre  luid  not  at  the  \ 
Tge  of  the  blastoderm,     A  necessary  consequence  of  this  ia, 
Ut  the  epiblast  does  not,  as  in  the  previous  cases,  become 
mtinuous  with  the  hypoblast  at  the  tail  end  of  the  embryo. 
Jlis  continuity,  being   of  no  functional  importance,  could 
ksily  be  dispensed  with,  and  ihe  central  position  of  the  . 
pibryo  may  perhaps  be  explained  by  supposing  the  process,  ' 
y  whicli  in  the  Selachian  egg  the  blastopore  ceases  to  corre- 
^ud  in  position   with  the  opeoing  of  the  alimentary  slit 
nous  of  Kusconi  {vidt  E'),to  occur  quiie  early  during  seg- 
mtation  instead  of  at  a  late  period  of  development.     For 
e  possibility  of  snch  a  change  in  the  date  of  formation,  the 
irly   appearance  of  the  nervous  and  epidermic   layers  in  J 
e  Frog  affords  a  parallel.  I 

I  The  epiblast  in  its  growth  round  the  yolk  is  only  partiallT 
beouipanied  by  mesoblast,  which,  however,  is  thickened  at 
■  Pxtrcme  edge  as  in  the  frog.  Owing  to  the  epiblast  not 
Kouiing  continuous  with  the  hypoblast  at  the  tail  end  of 
le  embryo,  the  alimentary  !>lit  is  not  open  to  the  exterior, 
the  hypoblast  is  foi-med  hy  some  of  the  lower  layer  cell*  4 
■tf^coming  distinguished  as  a  separate  layer;  the  remainder  I 
f  the  lower  layer  cells  become  the  mesoblast.  t 

►  The  formation  of  the  mesoblast  and  hypoblast  out  of  the  1 
■wer  layer  cells  has  been  accepted  for  the  Bird  by  most  I 
Kervers,  but  has  Vieen  disputed  by  several,  and  recently  | 
f  Kulliker.  These  have  supposed  that  the  mesoblast  is  | 
jrivcd  from  the  epiblast.  I  feel  convinced  that  these  I 
BBervers  are  in  the  wrong,  and  that  the  mesoblast  ii>l 
■nuinely  derived  from  the  lower  layer  cells.  " 

[Tlic  greater  portion  of  llie  alimtntary  cavity  consists  of 
:  original  segmentation  cavity  {vide  diagrams}.  This 
ture  of  the  segmentation  cavity  of  Birds  sharply  dis- 
bcuishes  it  from  any  segmentaiion  cavily  of  other  eggs, 
Ed  renders  it  very  doubtful  whether  the  similiirly  named 
^Titles  of  the  Bird  and  of  other  vertebrates  are  homologous, 
1  Uie  floor  of  the  cavity  are  still  to  be  seen  some  of  the 
rmabve  cells,  but  observers  have  not  hitherto  found  that  J 
ley  take   any  share   in  forming  the  veutral  wall  of  I 
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The  features  of  the   next  stage  arc    the  neccss&ry^ 
sequences  of  those  of  the  last. 

The  ventral  wall  of  the  aluaentury  caiial  is  eiitUcty 
formed  by  a  folding-in  of  the  sheet  of  hypoblast. 

The  more  rapid  folding-in  at  tlie  head  still  ludiciites  the 
previous  more  vigorous  growth  there,  otherwise  there  is 
very  little  difference  between  the  forms  of  the  fold  at  the 
head  and  tail.  The  alimentary  canal  does  not  of  course,  at 
this  or  any  period,  communicate  with  the  neural  ttibc,  since 
the  cpiblast  and  hypoblast  arc  never  continuous.  The  other 
features,  such  as   the   growth  of    the   epiblaat  round  the 

Jolk-sac,  are  merely  continuations  of  what  took  place  in  th« 
ist  stage. 

la  the  development  of  a  yolk-sac  as  a  distinct  appendage, 
and  its  absorption  within  the  body,  at  a  later  period,  the 
bird  fundamentally  resembles  the  dog  fish. 

Although  there  arc  some  difficulties  in  deriving  the  type 
of  development  exhibited  by  the  Bird  directly  from  that  of 
the  Selachian,  it  is  not  very  dilficult  to  do  bo  directly  bom 
Amphioxus.  Were  the  alimentary  involution  lu  remain 
symmetrical  as  in  Amphioxus,  and  the  yolk-containing  part 
of  the  egg  to  assume  the  proportions  il  does  in  the  Bird,  vie 
should  obtain  a  mode  of  development  which  would  not  be 
very  dissimilar  to  that  of  the  Bird.  The  cpiblast  would 
necessarily  overgrow  the  yolk  uniformly  onsdl  sides  and  not 
in  the  unsymmetrical  fashion  of  the  Selachian  egg.  A  C4 
firmation  of  this  view  might  perhaps  he  sought  fur  lali 
complete  difference  between  the  types  of  circulation  of  i 
yolk-sac  in  Birds  and  Selachians ;  but  this  is  not  90  li 
portant  as  might  at  first  sight  appear,  since  it  is  nut  Awn 
the  Selachian  egg  but  from  some  Batrachian  that  it  would 
he  necessary  to  derive  the  Reptiles'  and  Birds'  c^gS' 

If  this  view  of  the  bird's  egg  be  correct,  we  am  compelled 
to  suppose  that  the  line  of  ancestors  of  birds  and  rejitiles  did 
not  include  amongst  them  the  Selachiansand  the  Uatrachiiins, 
or  at  any  rate  Selachians  and  Batrachians  which  iIcvelopD  n 
the  type  we  now  find. 

The  careful  investigation  of  the    development  of  i_ 
reptilcw  might   wry   probnbly  throw   light   apon   thw^l 
poitant  point.     In  the  meantime  it  is  bcttrc  to  ussami 
the  type  of  dcvclupmenl  of  birds  is  to  be  derived  fron 
of  the  Frog  and  Stlachiwis. 

Summary. — If   the    views    i-Aiinvii-i-d  in 
correct,  all  thi^  modes  iif  dtnl  ; -lm^»-l 

Tertebrates  aro  to  be  looked  uti  ■>{ 
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whether  il  is  possible  to  suppose  that    tlip    original  type 
wiiK  not  liiat  of  AnipUiosu8,  but  of  aome  other  animal,  euy, 
for  inataiice,  that  of  the  Frog,  and  that  this  varied  in   two 
iltrcctiona, — ou  the  one  hand  towards  Amphioxus,  in  the    , 
■averse  direction   to  the  course  of  variation  presupposed  in 

text;  and  on  the  other  hand  in   the  direction  towards    | 

Selachians  as  hefore. 
Tl«e  answer  to  this  question  must  in  my  opinion  be  in  the   ' 
negatire.     It  is  quite  easy  tocoiiceive  the  food  material  of  the 
Frog's  egg  completely  vanishing,  but  although  this  would  en-   [ 
tail  sitnpUfications  of  development  and  possibly  even  make 
^aegmentation  uniform,  there  would,  as  far  as  I  can  sec,  be  no 
Bfcusewhythecssential  features  of  difference  between  the  Frog's 
ftmlc  of  development  and  that  of  Aniphioxus  should  change. 
JBie  asymmetrical  and  slit-hkc  fonn  of  involution  on  the  one 
^Be  and  the  growth  of  the  epiblast  over  ihe  mesoblast  on  the 
^Ber  Bide,botn  characteristics  of  the  present  Frog's  egg,  would 
^Dl  be  features  in  the  development  of  the  simplified  egg. 
Hlti  the  Mammal's  e^  we  probably  have  an  example  of  a 
^Kptile's  egg  simplified   by  the   disappearance   of  the  food 
^kcrial ;  and  ^vhen  we  know  more  of  Mammalian  cmbry- 
H^y  it  will  be  very  interesting  to  trace  out  the  exact  manner 
■K  wnich  this  simplification  has  affected  the  development.  It 
b  also  nrobablc  that  the  eggs  of  Osseous  fish  are  fundamentally   j 
Kptplificd  Selachian  eggs ;   in  which  case  we  already  know 
|nt  the  diminution  of  food  materiitl  has  affected  but  very 
^Bghtly  the  fundamental  features  of  development, 
^JOnecommonfeaturewhich  appears  prominently  in  reviewing 
^fe  embryology  of  vertebrates  as  a  whole  is  the  derivation  of 
^fcmesoblast  &om  the  hypoblast;  in  other  words,  wefind  tliat  it 
HErom  the  layer  correspondingtothat  which  becomesinvoluted 
^■Amnhioxus  eo  as  as  to  line  the  alimentary  cavity  that  the 
^Eesobuist  is  fplit  oiT. 

f-  That  neither  the  hypoblast  or  mesoblast  can  in  any  senss  1 
Ue  said  to  he  dtriveil  from  the  epiblast  is  perfectly  clear.  ] 
bHien  the  egg  of  Amphioxus  is  in  the  bluslosphere  stage  we  1 
BBtinot  apeak  of  either  an  epiblast  or  hypoblast.  It  is  not  ] 
pDltbc  involution  or  what  is  equivalent  has  occurred,  con-  I 
Uteting  the  single-walled  vesicle  into  a  double-walled  one,  I 
Hpt  we  can  speak  of  these  two  layers.  It  might  seem  I 
^■ttcely  necessary  to  insist  upon  this  point,  so  clear  is  it  j 
^fthout  explanation,  were  it  not  tliat  certain  cmbryologisw  1 
^Kre  made  a  confusion  about  il.  ' 

^KTho  derivation  of  the  mesoblast  from  the  hypubla_>t  is  the 
^^^intercsting,  since  it  is  not  confined  to  the  vettehta.t^^ 
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ihe  cases  (whose  iniiwrtaiice  haa  been  receiiily  inuKted  B, 

by  Professor  Huxley),  of  ihe  Asteroids,  the  Ecbinoids,  S»- 
gittn,  and  others,  in  which  the  body  cavity  arises  as  an  out- 
growth of  the  alimentary  canal  and  the  Gomatopleure  and 
spknchnopleure  are  formed  from  that  outgrowth,  it  is  clear 
without  further  remark  that  the  mesoblast  is  derived  from 
the  hypoblast.  For  the  echinodernis  in  which  the  water-vascu- 
lar system  and  musculai-  system  arise  as  a  solid  outgrowth  of 
the  wall  of  the  alimentary  canal  there  can  also  be  no  question 
as  to  the  derivation  of  the  mesoblast  from  the  hypoblast. 

Amongst  other  worms,  in  addition  to  Sagitta,  the  investi- 
gations of  Kowalevsky  seem  to  show  that  in  Lumbricus  the 
mesoblast  is  derived  from  the  hypoblast. 

Amongst  Crustaceans,  Bobretzky's' observations  on  Oniscus 
('Zeitachrift  fur  wiss.  Zoologie,'  1874)  lead  to  the  same  con- 
clnsion. 

In  insects  Kowalevsky's  observations  lead  to  the  conclusion 
that  mesoblast  and  hypoblast  arise  from  a  common  mass  of 
cells ;  Uliaiiin's  observations  bring  out  the  same  result  for 
the  abnormal  Poduridro,  and  MetschnikofTs  observations 
show  that  this  also  holds  for  Myriapods. 

In  moUusks  the  point  is  not  so  clear. 

In  Tunicatos,  even  if  we  are  not  to  include  them  amongst 
vertebrates,^  the  derivation  of  mesoblast  from  hypoblnst  is 
without  doubt. 

Without  going  further  into  details  it  is  quite  clear  that 
the  derivation  of  the  mesoblast  from  the  hypoblast  is  very 
general  amongst  invertebrates. 

It  will  hardly  be  disputed  that  primitively  the  muscular 
system  of  the  body  wall  could  not  have  been  derived  frutn 
the  layer  of  cells  which  lines  the  alimentary  canal.  We  see 
indeed  in  Hydra  and  the  Hydrozoa  that  in  its  primitive  dif- 
ferentiation, as  could  have  been  nnlicipated  beforehand,  the 
muscular  system  of  the  body  is  derived  from  thecniblastcclla. 
What,  then,  is  the  explanation  of  the  widt-spreftd  derivatiou 
of  the  monoblast,  including  the  muscular  system  of  the  h 
from  the  hypoblast  ? 

The  explanation  of  it  may,!  think,  possibly  be  fooi 
at  all  events  the  suggestion  seems  to  nie  stilBciontly  pU 
to  be  worth  making,  in  the  fact  that  in  many  cam 
probably  this  apptien  to   the   ancL-stors  of  the  Tcrtetl 
tlie  hoity  cavity  waa  primitively  a  partnf  the  aliments 
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Mr.  LankfiBter,  who  has  alrendy  entered  into  this  line  of 
epecuUtiou,  even  suggests  ('  Q.  J.  of  Micr.  Science,'  April, 
18TS)  that  this  sppUei^to  all  higher  animals.  It  might  then 
lie  aiippiised  that  the  muscular  system  of  part  of  the  alimen- 
tary canal  took  the  place  of  the  primitive  muscular  system 
of  the  body;  so  that  the  whole  muscular  system  of  higher 
animals  would  be  primitively  part  of  the  muscular  system  of 
thv  digestive  tract. 

I  put  this  forward  merely  as  a  suggestion,  in  the  truth  of 
which  I  feel  no  eoutidence,  but  which  may  perhaps  induce 
embryiilogists  to  turn  their  attention  to  the  point.     If  we 

P~'"^pt  it  for  the  moment,  the  supplanting  of  the  body  mus- 
xr  system  by  that  of  the  digestive  tract  may  hypothetically 
supposed  to  have  occurred  in  the  following  way. 
n^ben  the  diverticulum  or  rather  paired  diverticula  were 
given  off  from  the  alimentary  canal  they  would  naturally 
become  attached  to  the  body  wall,  and  any  contractions  uf 
their  intrinsic  muscles  would  tend  to  cause  movements  in 
the  body  wall.  So  far  there  is  no  difficulty,  but  there  is  a 
physiological  difficulty  in  explaining  how  it  can  have  hap- 
pened that  this  secondary  muscular  system  can  have  supplanted 
the  original  muscular  system  of  the  body. 

The  following  suggestions  may  lessen  this  difficulty,  though 
perhaps  they  hardly  remove  it  completely.  If  we  suppose 
that  the  animal  in  which  these  diverticula  appeared  had  a 
h;ird  test  and  was  not  locomotive,  the  intrinsic  muscular 
system  of  the  body  would  naturally  completely  atrophy.  But 
since  the  muscular  system  of  the  diverticula  from  the  stomach 
would  be  required  to  keep  up  the  movement  of  the  nutritive 
fluid,  it  would  not  atrophy,  and  were  the  test  subsequently  to 
become  soft  and  the  animal  locomotive,  would  naturally  form 
the  muscular  system  of  the  body.  Or  even  were  the  animal 
I  Jocomulive  in  which  the  diverticula  appeared,  it  is  conceivable 
bat  the  two  systemB  might  at  first  coexist  together  ;  that 
Stber  (!)  sulisequently  owing  lo  the  greater  convenience  of 
rly  development,  the  two  systems  might  acquire  a  develnp- 
ent  from  the  same  mass  of  cells  and  those  the  cells  of  the 
uer  or  hypoblast  layer,  bo  that  the  derivation  of  the  body 
uscles  from  the  hypobUst  would  only  be  apparent  and  not 
pi,  or  (2)  owing  to  their  being  better  nourished  as  they 
nild  Dcc«<ssnrily  be,  and  to  their  possibly  easier  adaptability 
K>me  new  form  oPmovement  of  the  animal,  the  musolc-cells 
'he  alimentary  canal  might  become  developed  esclusively 
iUt  the  original  muscular  system  atrophied. 
I  only  hold  this  view  provisionally  till  some  better  cxplana- 
kis^vm  of  the  casei  <^  Sfi^tUtui^  tiubl^i^'kfi^:' 
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some  merely  embryonic  changes   aud  h 
reference  to  the  adult  condition,  but  1  th 
right  to  assume  this  till  some  explanation  of  the  embrj* 
can  be  suggested. 

For  vertebrates,  I  have  shown  that  in  Selachians  the  ^ 
cavity  at  first  extends  quite  to  the  top  of  what  becomes 
rouGcle  plate,  so  that  the  line  or  space  separating  the  two 
layers  of  the  muscle  plate  (vide  Balfour,  '*  Development  of 
Elasraohranch  Fishes," '  Quart.  Journ.  of  Micro.  Science '  for 
Oct.,  1874.    Plate  XV,  &g.  U  a,  U  A,  12  a,  nip.  is  a  portion 
of  the  original  body  cavity.    Xf  this  is  a  primitive  condition, 
which  is  by  no  means  cerluin,  we  have  a  condition  which 
we  might  expect,  in  which  both  the  inner  and  the  outer  will 
of  the  primitive  body  cavity  assists  in  forming  the  tnm 
system  of  the  body. 

It  is  very  possible  that  the  formation  of  the  mesobl 
two  masses,  one  on  each  side  of  the  middle  linensocctn 
Sclachtaiie,  and  which  as  I  pointed  out  in  the  i>aper  qnotcd 
aWve  also  takes  place  in  some  worms,  is  a  remnant  of  the 
prinkitive  formation  of  the  body  cavity  as  paired  outgrowth 
of  the  alimentary  canal.  This  would  also  explain  the  fact 
that  in  Selachians  the  body  cavity  consists  at  first  of  two 
separate  portions,  one  on  each  (<ide  of  the  alimenliiry  canal, 
which  only  subsequently  become  united  below  and  convei 
into  a  single  cavity  (vide  loc.  cit..  Plate  xiv  ;  fig.  8  £,/; 

In   the  Echiuodenns  we  find  instances  where  the 
cavity  and  water-vascular  system    arise  as    an  outgi 
from  the  alimentary  canal,  which  subseuuently  bccomwi 
stricted  off  fium  the  latter  (asteroids  and  echiuoidii}, 
with  other  instances  (ophiura,  synaptn)  where  thcwal 
cular  system  and  body  cavity  are  only  secondarily  fori 
a  solid  mass  of  mesoblast  originally  split  off  from  the  waOs 
of  the  alimoniary  canal. 

These  inst^ices  »how  us  how  easily  a  change  of  this 
may  take  place,  and  remove  the  difficulty  of  undcrati 
why  in  vertebrates  the  body  cavity  nevitr  eommuuicate«. 
the  alimentary. 

The  U^t  point  which  I   wiih  In  call  attention  to 
blastopore  or  nnn«  of  Ku.iconi. 

Tbio  is  the  iirimitive  opening  by  which  the  alimcntwy 
rnn«l  eummuincates  with  lite  exterior,  ur,  iu  other  m  nnls,  tbe 
.;  of  the  alimentary  involution.  It  ia  a  distinctly 
marked  straclun;  in  Amnhioxui  and  llir  1ialri>ehiiin«,  and  )■> 
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ils  no  trace  of  it  is  any  longer  to  be  seen.  In  all  those 
Tcrtt^hratea  in  which  it  is  present,  it  closes  up  and  does  not 
bi-come  llie  anus  of  the  adult.  The  final  anus  noverthelefi 
corresponds  very  closely  in  position  with  the  anus  of  Rus- 
Mr,  Iriinlcesler  has  shown  ('  Quart.  Journ.  of  Micro, 
ince'  fur  April,  1875)  that  in  inverlobrates  as  well  as 
ibrates  the  blastopore  almost  invariably  closes  up.  it 
werthelesB  corresponds  as  a  rule  very  nearly  in  position 
either  with  the  mouth  or  with  the  anus. 

If  this  opening  is  viewed,  as  is  generally  done,  as  really 
being  the  mouth  in  some  cases  and  the  atius  in  others,  it 
becomes  very  difficult  to  beUeve  that  the  blastopore  can  iu 
all  caxcs  represent  the  same  structure.  In  a  single  branch  of 
the  animal  kingdom  it  sometimes  forms  the  mouth  andaome- 
tiroes  the  anus:  thus  for  instance  in  Lumbricus  it  is 
the  mouth  (according  to  Kowalevsky),  in  Pals^raon  {Bob- 
retzky)  the  anus.  Is  it  credible  that  the  mouth  and  anus  have 
become  changed,  ihe  one  for  the  other.' 

If,  on  the  other  hand,  we  accept  the  view  that  the  blasto- 

never  becomes  either  the  one  or   the  other  of  these 

ings,  it  is,  I  think,  possible  to  account  for  its  correspond- 

|>osition  with  the  mouth  in  some  cases  or  the  anus  in 

Others , 

That  it  would  soon  come  to  correspond  either  with  the 
mouth  or  nnus  {probably  with  the  earliest  formed  of  these  in 
Hiecinbrjo),  wherever  it  was  iirimitively  situated,  follows 
from  the  great  simplification  which  would  be  effected  by  its 
doing  BO.  This  simplification  consists  in  the  greater  facility 
with  which  the  fresh  opening  of  eitht  r  mouth  or  anus  could 
be  rondc  where  the  cpiblosl  and  hypoblast  were  in  continuity 
ihiui  I'lsewhere.  Even  a  change  of  correspondence  from  the 
position  of  the  mouth  to  that  of  the  anus  or  titce  vena  could 
occur.  The  mode  in  which  this  might  happen  is  exemplified 
by  the  case  of  the  Selachians.  I  pointed  out  in  the  course  of 
this  paper  how  the  final  point  of  envelopment  of  the  yolk 
liccnmc  altered  in  Selachians  so  as  to  cease  to  correspond  with 
the  nnus  of  Kusconi ;  in  other  words,  how  the  position  of 
ihc  Blasiiipore  became  changed.  In  such  a  case,  if  the  yolk 
otulerial  again  became  diminished,  the  Blastopore  would 
'espond  in  position  with  neither  mouth  nor  anus,  and  the 
which  made  it  currespnud  in  position  with  the  anus 
■e,  would  a^ain  operate,  and  make  it  correcpond  in 
iiion  perhaps  with  the  mouth.  Thus  the  blastopore 
[ht  absolutely  cease  to  correspond  in  position  with  the  anus  I 
cotne  to  correspond  in  position  with  the  mouth. 
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primilively  reprcBeiited  a  mouth.  It  may  perhaps  hftve 
this  function  owing  to  an  increase  of  food  yolk  in  the  Oi 
preventing  ita  being  possible  for  the  blastopore  to  develop 
directly  into  a  mouth,  and  neccssitaiing  the  formation  of  a 
fresh  mouth.  If  sueh  were  the  case,  there  would  be  no  reason 
why  the  blastopore  should  ever  again  Bcrve  functionally  as 
a  mouth  in  the  descendants  of  the  animal  which  developed 
this  fresh  mouth. 


On  the  Anatomy  of  (he  Bordeh  of  the  Postkhior  Ei-astIC 
Lamina  of  the  Cornea,  in  relation  to  the  FiuKotN 
Tissue  of  the  Ligambntum  Ihidis  Peltinatum.  By 
John  Denis  Macdokald,  M.D.,F.R.S.,  Deputy-Inspector 
General,  R.N.;  Assistant- Professor  of  Na^al  Hygiene, 
Army  Medical  School,  Netley.     (With  Plate  XI.) 

On  dissecting  the  human  eye  with  the  view  of  demon* 
Btraling  the  generally  admitted  metamorphosis  of  the  whole 
border  of  the  posterior  elastic  lamina  of  the  cornea  into 
the  fibrous  tissue  from  which  the  little  tendons  of  the  Hifo- 
mentum  iridit  pectinalum  arise,  I  was  surprised  to  find  that 
no  such  transformation  was  anywhere  to  be  detected.  The 
two  structures,  though,  indeed,  associated  in  a  very  intimate 
and  peculiar  manner,  were  nevertheless,  perfectly  distinct 
and  not  to  be  confounded  with  one  another.  This  discovery 
led  me  to  examine  the  eye  of  the  sht^^ep  more  minutely  in 
reference  to  the  point  in  question,  as  the  pillars  of  the  iri» 
in  that  animal  arc  very  distinctly  marked,  being  much  less 
crowded  than  they  are  even  in  the  ox.  The  result  of  the  in- 
vestigation may  be  simply  staled  as  follows : 

The  peripheral  tendon-like  processes  of  the  pectinated 
ligament  [Fig.  1  and  3  c)  were  observed  to  tx-rl'orate  ibo 
border,  divide  dichotomously  (e),  intercommunicate  (f),  and 
break  up,  on  ils  iinti^^rior  Kurface,  into  a  hcHiitiful  fibrous 
plexus  (g)  with  a  disposilion  of  ils  cU-meiita  in  a  concentric 
rather  than  in  a  radial  direction. 

Moreover,  the  little  tendons,  on  entering  the  lamina,  i 
euvclopcd  by  conical  exlcnsiuns  of  slructurelou  subtt 
(d),  more  strikingly  resembling  a  coating  of  vita 
enamel  tlian  the  tubular  reflections  of  a  mcmonuie  a^i^ 
tumljr  undemtood.  1  have  taken  the  following  cxtracM 
KoUiker's '  Alicroacopic  Anatomy'  (|<.  &4I },  as  aJDordiDgajl 
ttalgmcnt  of  the  preaent  acceptation  o  " 
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parta  hfiie  concerned  in  the  human  subject,  and  how  far 
my  own  observations  on  the  eye  of  ihe  sheep  and  ox  nre  at 
variance  with  it  will  be  seen  at  a  glanre. 

"  The  thickness  of  Descemet's  membrane"  (posterior  elastic 
lamina)  "  amounts  to  006'"  to  DOS'",  and  towards  the 
borders  of  the  cornea  it  passes  into  a  peculiar  system  of 
fibres,  which  were  first  observed  by  Reicherl,  and  described 
more  at  length  by  Bowman.  Tliis  system  of  fibres  com- 
mences at  a  small  distance  from  the  border  of  the  cornea 
at  the  anterior  surface  of  Descemet's  membrane,  and  first 
forms  an  elongated  network  of  fine  fibrill^,  like  fine  elastic 
fibrils;  these  then  become  gradually  denser  till,  at  the 
border  of  the  cornea  itself,  Descemet's  membrane  has 
broken  up  in  its  entire  thickness  into  a  network  of  thick 
fibres  anil  trabeculie,  which  divides  into  three  portions, 
nie  one  part  turns  round  in  the  whole  circumference  of 
the  anterior  chamber  of  the  eye  in  the  form  of  numerous 
processes  which  pass  freely  through  this  chamber  upon  the 
anterior  border  of  the  iris;  these  constitute  the  tiff,  iridit 
pectinatum,  and  coalesce  with  the  anterior  part  of  this 
structure.  Another  portion  passes  into  the  ciliary  ligament, 
or  rather  into  the  muscnliis  ciliarie ;  and  the  remainder  of 
the  network  prolonged  from  Descemet's  membrane  is  lost  in 
the  inner  wall  of  the  canal  of  Schlemm." 

From  the   facts   already   mentioned  it    is  clear  that  the 

membrane  of  Descemet,  though  much  reduced  in  tliickness,  is 

traceable  beyond   the  marginal  pecliniitions  of  the  iris  into 

the  oitter  wall  of  the  cnnal  of  Schtemm.     Indeed  it  may  be 

fairly  inferred  that  the  delicate  lining  of  the  inner  wall  of 

that  canal  is  an  exteuaion  of  the  same  coat,  after  having 

passed  in  front  of  the  ciliary  ligament.     This  would  carry 

the    basement  of   the  membrane  of  the  aqueous  humour 

^iarther  than  is  at  present  admitted  ;  and  to  continue  a  similar 

^U^e  of  argument,  as  the  conical  tubular  processes  arising 

^H^bliin  the  margin  of  the  posterior  elastic  lamina,  visibly 

^pv^t  the  pectinations  of  the  iris,  and  a  fine  plexus  of  the 

(tame  nature  immediately  behind  thera.to  a  very  considerable 

extent,  it  would  not  be  unreasonable  to  assume  that  they 

are  in  continuity  with  the  delicate  but  unequivocal  tunic  of 

the  iris  itself. 

The  membrane  of  the  aqueous  humour  was  formerly 
represented  as  lining  the  walls  of  the  ajilerior  and  jiosterior 
chambers  of  the  eye  throughout.  But  a  doubt  has  of  late 
been  caat  upon  this  view,  and  the  whole  extent  of  the  mem- 
brane in  question  is  now  supposed  to  be  simply  commcn- 
aoxmn  viuL  the  posterior  surface  of  the  cornea,  u^on.  ■k^u.'^^ 
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part  Eiloiie  a.  distinct  epithelial  coat  is  said  to  be  foiintl. 
According  to  this,  the  posterior  elastic  lamina  is  llie  iriic 
basement  of  the  restricted  membrane  of  the  nqueous 
humour,  and  the  disease  previously  known  as  aquo-capsulitia 
must  receive  a  new  signification.  The  foregoing  facta  and 
considerations,  however,  seem  to  me  to  be  ralher  in  favour 
of  the  former  doctrine,  added  to  which  it  is  further  known 
that  the  iris  also  is  covered  with  a  fine  epithelium.  'ITius, 
besides  the  thre«  coats  and  three  humour)*,  three  struc- 
tureless capsules  appertaining  to  the  latter  may  be  ri*cog- 
nised  in  the  eye  as  of  old.  But  to  return  from  this  apparent 
digression  to  the  more  immediate  subject  of  the  paper,  1 
must  state  that  much  difference  of  opinion  still  exists  amongst 
histologista  as  to  the  real  nature  of  the  fibrous  tissue  which 
is  said  to  originate  in  a  transformation  of  the  borilrr  of 
DtBcemet'a  membrane  in  its  entire  thickness.  I  am  htd  to 
think,  however,  that  the  conflicting  views  on  this  subject 
will  be  reconciled  when  it  is  known  that  the  tissue  alluded 
to  carries  with  it,  as  it  were,  a  glaze  or  delicate  coating  of 
the  homogeneous  hyaline  material  of  which  the  elastic  lamina 
itself  is  composed  (this  is  of  course  quite  distinct  from  the 
epithelium  which,  unless  detached  during  the  process  of 
examination,  is  found  coaling  the  structure).  Indeed,  this 
must  have  been  observed  by  Mr.  liowman,  who,  from  the 
appearances  presented  to  him,  drew  the  very  rational  and 
natural  deductions  embodied  in  the  quolalioii  from  Ktilltkrr 
above  made. 

The  attachment  of  the    posterior  clastic   lamina  to  the 
cornea  proper  can  scarcely  be  said  to  be  very  intimate.     On 
the  contrary,  it  is  quite  easily  detached,  if  not  as  a  whnlc,  at 
least  in  shreds.     Its  tendency  to  roll  up  in  the  direclion  of 
its  convexity  is  doubtless  one  of  the  means  by  which  its  con- 
tact with  the  cornea  is  preserved.     Hut  if,  in  accordanj 
with  existing  ticws,  the  whole  or  a  con^idernhlc  part  a 
contractility  of  the  iris    and  ciliary    musclex   wvrn   : 
brought  directly  to   bear  upon    tlie  border  of   the  i  _ 
lamina,  it  is  easy  to  conceive  thai   a  hilberto  uiilhougfa^ 
elasB  of  lc«ions  would  be  frequently  wilnesi^ed  by  ophthalmic 
surgeons.     Ity  thn  beautiful  mccliuni»m  pointed  out  in  this 
(Miper,  however,  nature  haw  pruvidtid  ugaimt  the  pnwdbiB 
oecurrenre   of  such    l< xionii,  and  thus,  while  the  bordcii^H 
DeMemeft  membrane  is  pinned  down,  au  to  s]ieak,  t(^^^| 
fibrous  cornea,  forcible  traction    is  comtnuuicated  t4^^^| 
latter  ulruclure   cliicSy,  and  not   to   the  clastic.  nieB^^^^| 
nlooe.     If  there  u  tio  fullary  in  this  reiuoning,  or  ^^^^| 
JMtgrorctalipnjtf  the  facta  ujiou^jthleh  i^^ouDdod^^^^H 
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^Icing  irialaiict^  of  design,  or  as  some  would  have  it,  adap-  I 
B  direction  of  force,  does  not  exist,  in  au  organ  so  abound-  | 
?  in  wonders  as  the  eye. 


On  the  Pathology  of  Shebp-pox.'    By  Dr.  Klein,  F.R.S., 

I  Assistant  i'rofessor  in  the  Brown  Institution  Laboratory. 
Variola  ovina,  or  Bheep-pox,isa(Iisease  which,  although 
is  not  coTTiTnuntcable  to  man,  and  possesses  a  specific  cou- 
jiutn  of  its  own,  very  closely  resembles  human  small- 
at,  both  as  regards  the  development  of  the  morbid  process 
id  the  anatomical  lesions  which  accompany  it.  This 
rrcBpondence  is  so  complete  that  it  cannot  be  doubted  that 
the  pathogeny  of  the  two  diseases  is  the  same.  That  is  to 
Say,  that  whatever  explanation  can  be  given  of  the  way  in 
which  the  material  cause  or  contagium  produces  its  effects  in 
the  one  case  will  also  serve  as  u  key  to  the  umlerelaiiding  uf 
the  other.  The  present  investigation  was  therefore  under- 
taken in  the  con6<lence  that  the  application  of  the  experi- 
mental method  to  the  invesrigation  of  the  ovine  disease 
would  not  only  yield  results  of  value,  as  contributory  to  our 
knowledge  uf  ihe  infective  process  in  general,  but  would 
throw  special  light  on  the  pathology  of  smullpo.\. 

In  the  following  pages  I  propose,  after  giving  an  account 
of  the  method  of  investigation  employed,  to  describe,  Srst, 
the  microscopical  character  of  the  sheep-pox  virus,  and 
to  compiire  them  with  those  of  vaccine  lymph.  I  shall 
then  proceed  to  detail  the  results  of  my  investigation  of 
the  pathological  changes  which  occur  in  the  affected  parts 
^jf  the  bkin. 

^^^k  Section  I. — Method  of  Ititestigalion. 

^^^R^he  purjiose  of  the  inquiry  being  to  determine  the  nature 
^^Vthe  pathological  process,  of  which  the  cutaneous  eruption 
^^H  the  most  prominent,  and  probably  the  most  important 
^^uwifestation,  it  was  necessary  to  e.iamine  the  affected  skin 
^Hftfttomically  in  all  stages  of  the  development  of  the  disease, 
^^^■orderro  obtain  the  material  for  this  investigation,  I  com- 
^^Hnicsled  the  disease  by  inoculation  to  a  sufficient  number 
^^^bieep.  In  this  way  I  obtained  specimens  of  skin,  corre- 
^^^KBvpriuted  Troni  tlic '  Reports  of  the  Modicnl  OITiovr  of  tlic  Frirj  Couuril  . 
^^^HIiAOkI  tiovRrniniiDt  limrd,'  New  Hrrici,  Nu.  3,  by  peruiissiuu  of  tlio 
^^^^bprwdent  of  tlio  Council  uui  of  11. U.  tSlaliuucr]  Ufuce.  j 
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fijioniling  to  enth  successive  period  in  the  deTcIopment  of  tfao 
pustule,  which  had  been  removed  from  the  animal  in  a  per- 
fectly fresh  state.  With  tlie  aid  of  the  complete  and  coii- 
tinuoua  aeries  of  preparaiious  of  which  I  thus  became 
possessed,  I  was  enabled  to  study  the  process  in  a  most  satis- 
factory manner. 

The  lymph  used  for  inoculation  was  obtained  from  two 
sources,  one  quantity  having  been  sent  to  me  by  Professor 
Chauveau,  of  Lyons,  the  second  by  Professor  Cobn,  of 
Breelau.  In  some  of  the  inoculations  the  lymph  wag  first 
diluted  with  from  fifteen  to  twenty  times  its  volume  of 
half  per  cent,  solution  of  common  salt;  in  others  it  was  used 
undiluted.  No  difference  was  observed  asreganU  the  results 
between  the  diluted  and  undiluted  liquids ;  in  all  casea 
the  instrument  employed  for  insertion  was  a  Prava/,  syringe. 

A  drop  having  been  drawn  into  the  steel  canula  of  the 
instrument  (the  width  of  which  does  not  exceed  the  fortieth 
of  an  inch],  it  was  passed  under  the  surface  of  the  akin,  as 
in  subcutaneous  injection.  In  order  to  avoid  bleeding,  greac 
care  was  taken  to  direct  the  needle  in  such  a  way  that 
it  penetrated  the  true  skin  as  little  as  possible.  Before 
discharging  it  the  canula  was  always  slightly  drawn  back,  so 
as  to  leave  the  channel  previously  made  by  its  point  free  for 
the  reception  of  the  expelled  liquid.  It  will  be  understood 
that  in  using  a  subcutaneous  syringe  for  inoculation  in  the 
manner  above  described,  the  only  part  of  the  instrument  which 
is  occupied  by  the  liquid  to  he  inserted  is  the  extremity  of 
the  steel  tube  ;  the  extremely  small  quantity  of  liquid  which 
is  thus  employed  is  ejected  at  the  desired  moment  by  the 
eompreseion  of  the  sir  behind  it. 

Although  there  can  be  no  doubt  that  the  nature  of  thit 
pathological  process  in  the  skin  is  the  same  whether  it  is 
determined  by  the  direct  insertion  of  the  virus  into  the 
affected  part,  or  is  conveyed  to  it  by  the  circulution,  yet  it 
apjwared  clear  that  the  value  of  the  results  would  be  impaired 
if  ihe  investigation  extended  only  to  ihe  local  effects  produced 
by  inoculation.  I  therefore  felt  it  to  be  very  desirable  (ooa 
sidering  it  vmit  out  of  the  question  to  obtain  upporlamtiec ■ 
studying  the  disease  as  it  occurs  nalurully)  to  indnce  it  iiii 
form  resembling  the  natural  one  as  closely  as  iKM>sibl«. 

Mainral  sheep-pox,  as  acquired  b*  the   ordinary  moj 
of  infection,   ia   charncterised    by   n  genera)   eruptton,  ~ 
first  appc-amnco  of  which  id  accompanied  by   an  aooei 
of  ferer. 

I  hail  not  only  learned  ftom  my  own  t)h»erva(ion  that  no 
general  eruption  could  be  iaduceu  by  inoculation,  hut  fuund, 
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1  referring  to  niitlioritics,  that  in  those  countries  in  whii 
lOCuUtion  is  carrieil  on  on  a  very  large  scale  with  a  view 
lie  protection  uf  animab  from  attacks  of  the  disease,  it  i^ 
■Extremely  rare  to  meet  with  iiisiances  in  which  §econdBt~ 
pustules  prexent  themselves  in  addition  to  the  primary  on 
■t  the  seat  of  insertion;  it  was  therefore  necessary  to  employ 
(ome  other  method. 

1  fortunately  Eucceeded  completely  in  producing  a  general 
miption  by  introducing  the  sheep-pox  virus  into  the  circu- 
lating blood.     Hiiving  diluted  the  liquid  with  from  fifteen  to 
[twenty  times  its  bulk  of  theeolutionof  chloride  of  sodiuraalready 
referred  to,  1  injected  it  directly  into  the  external  mammary 
fveiu  of  a  healthy  aheep.    At  the  same  time  that  this  was  done 
■I  inoculated  the  animal  in  the  usual  way,  making  in  all  ten 
B^sprtions.     My  object  in  employing  both  methods  simul- 
■taneously  was,  that  1  might  utilise  the  animal  to  the  utmost. 
■I  was  desirous  on  the  one  hand  to  induce  a  generalinfection, 
ind  thereby  a  general  eruption ;  and  on  the  other  to  obtaia 
m  additional  supply  of  primary  pustules  for  the  completion 
of  the  investigations  I  had  already  made.     I  also  thought  it 
of  great  importance  to  compare  the  anatomical  characters  of 
the  primary  and  secondary  eruptions  in  the  same  animal. 

The  injection  and  inoculation  were  performed  on  the  1st  of 
April;  theprimary  papules  made  their  firstappearanceon  the 
4ih.  On  the  7th  several  small  spcondary  papules  appeared  on 
the  lips  and  around  the  mouth,  and  increased  rapidly  in  number 
during  the  succeeding  three  days.  At  the  same  time  the 
eruption  extended  to  other  parts  of  the  body,  but  the  papulea 
were  most  numerous  in  the  axilla  and  on  the  belly.  It  is  to 
be  noted  that  the  interval  of  time  between  the  appearance  of 
the  first  and  last  papulea  of  the  secondary  eruption  was  con- 
siderable, so  mncb  bo  that  the  pustules  on  the  lips  had  already 
formed  cnists  at  the  time  that  the  eruption  was  first  visible 
in  other  parts.  In  this  case,  as  in  the  others,  the  primary 
pustules  were  from  half  an  inch  to  an  inch  and  a  half  in  dia- 
meter ;  most  of  the  secondary  ones  did  not  exceed  a  quarter 
F*f  an  inch,  but  there  were  a  few  of  those  which  appeared  i 
Qatest  on  the  chest  and  belly  which  measured  half  an  in«I« 
p>r  more.  ■ 

Suction  11. — Microscopical  characters  of  Shecp-pox  cirm.' 

Clrar  lymph,  which  had  been  kept  for  several  days  in  a 
lealed  capillary  tube,  was  diluted  with  thoroughly  boiled  half 
nt.  saline  solution.     One  portion  of  the  diluted  liquid 
;  been  reserved  for  further  experimental  inoculations, 
ptioo  TgIhIcs  to  a  specimen  of  IjmjiLi  vssA  bj  ttiit.  Oi\^ti. 


1 
I 


the  remainder,  which  was  intendpil  for  microsco]: 
examination,  was  found  to  contain  the  structures  represent 
in  6g.  1.' 


."/; 


y 


1.  Transparent  masses  of  various  sizes,  containing  granm 

some  of  which  are  small,  pale,  and  indistinct,  ottien 
large  and  (shining. 

2.  Transparent  spheroid  bodies  arranged  in  small  groups 

composed  of  couples  or  necklace-like  chains ;  each,  i^ 
bordered  by  a  sharp  line  as  if  consisting  of  trauspi 
contents  enclosed  by  a  membrane. 

3.  Highly  refractive  micrococci   grouped   so   as   to   j 

dumb-bells  or  sarcinte  or  small  colonies. 

4.  Groups  of  decolorized  blood-corpuscles,  with  micrococci 

occupying  the  inti^rstices  between  them. 

5.  Bucteria,  of  which  the  amaller  ones  correspond  Co  i 

Icrtno  of  Cohn. 
fi.  Colonies  of  Baclcrium  termo, 

7.  Micrococci  mostly  in  couples  or  in  small  groups. 

spheroid  is  surrounded  hy  a  greenish  envelope,  ■ 
sunie  cases  by  what  appears  to  be  a  thin  mcmbn 
the  couples,  in  consequence  of  their  being  united  b 
transparent  connecting  subsliince,  resemble  rods  « 
terminal  swellings;  thi-se  bodies  are  about  twice  the 
size  of  the  micrococci  referred  to  above. 

8,  Groups  consisting  of  Bphoroids  of  two  kind*,  the  larger 

corresponding  with  (2),  ihe  smaller  with  (3) ;  <m  earf 
ful  examination  it  i«  found  tlial  between  the  Iwu  kiuils 
of  bodies  there  ate  transitional  forms,  of  which  ihs. 
characters  are  intermediate  both  as  rrgnnU  sizo J 

'  Tlia  reforcDM  nomben  on  tlw  Oguni  corre*|Bliid  to  tliOf*  o(  tl 


groups 
each.i^^ 
ispAMJ^H 

to    fj^l 

rococci 

1 

ice  the       ' 
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appearance.     These  groups  appear  to  correspond  to 
those  figured  by  Cohn  as  microsphsera  vaccinae. 
In  the  same  preparation  after  it  had  been  kept  at  the 
temperature  of  incubation  for  24  hours,  the  transparent  masses 
referred  to  above  (1),  were  found  to  have  undergone  the  re- 
markable changes  shown  in  fig.  2. 

Fig.  2. 


Under  a  high  power  it  is  seen  that  they  consist  of  spherical 
granules  of  different  sizes  arranged  in  rows,  each  granule 
being  united  to  its  successor  by  pale  transparent  substance, 
so  that  the  whole  appears  to  be  made  up  of  a  feltwork  of 
delicate  granular  filaments,  among  which  separate  granules 
are  seen  here  and  there.  In  preparations  kept  for  48  hours 
the  larger  masses  are  seen  to  have  broken  up  into  smaller 
ones,  in  which  the  individual  fibrils  can  be  more  easily  traced, 
while  the  granules  themselves  have  assumed  characters  which 
correspond  to  those  of  the  micrococci  (3),  and  pale  spheroids 
(2)  seen  in  the  fresh  lymph.  This  conversion  of  the  granules 
contained  in  the  masses  into  spheroids  and  micrococci,  goes 
on  for  some  days,  so  that  these  bodies  multiply  very  consider- 
ably in  the  liquid. 

Examination  of  perfectly  recent  Lymph. 

A  drop  of  lymph  obtained  on  March  24th  from  a  pustule 
of  an  animal  that  had  been  inoculated  March  10th  was  ex- 
amined microscopically  without  dilution,  and  was  found  to 
contain,  in  addition  to  granular  pus-corpuscles  and  coloured 
bluod-corpuscles,  numerous  small  highly  refractive  granules, 
either  isolated  or  in  couples,  which  exhibited  molecular  move- 
ment. After  having  been  kept  at  32°  C.  for  27  hours,  it 
exhibited  the  following  structures  (fig.  3)  in  addition  to 
those  already  mentioned : — 

^1.  Pus-corpuscles,  of  which  the  substance  has  become 
swollen  and  transparent,  each  containing  from  two  to 
six  homogeneous  slightly  refractive  spheroids.     These 

*  Tbe  numbering  of  the  paragraphs  corresponds  as  before  to  that  of  the 
Fig.  (3). 


bodk's,  of  which  ihc  lUamettT  is  leas  ihaa  half  that  of 
a  coloured  blood- corpuscle,  are  also  seen  in  contii 


able  numbers  in  the  free  state ;   they  possess  a  sltgU^^ 

greenish  colour,  and  are  perfectly  homogeneuus,  difler- 
iiig  in  both  of  these  respects  from  nuclei  of  pus* 
corpuscles.  When  not  enclosed  in  pus -corpuscles 
they  occur  either  isolated  or  in  couples ;  in  form  they 
are  usunlly  spheroidal,  hut  arc  occasionally  oblong, 
showing  a  more  or  less  marked  constriction  in  tho 
middle.  Along  with  these,  other  forms  exist,  in 
which  it  can  be  made  out  that  the  body,  if  a  spher^*^^ 
consists  of  a  highly  refractive  smaller  granule  (m* 
coccus)  contained  in  a  transparent  envelope ; 
oval  or  rod-like,  of  two  such  granules  held  tog, 
in  u  similar  manner.  Between  these  and  the  ( 
tnicTOCocci  to  be  immediately  described,  it  is  ea^ 
observe  the  transition.  

2.  By  the  repeated  division  of  the  spheroids  above  cl«> 
scribed,  the  dumb-bells  and  necklaces  shown  in  the 
figure'  are  formed  ;  the  constituent  micrococci  of  the 
neckliices  are  held  together  by  a  connerling  Iranxp*- 
rent  substance.  Sometimes  they  are  all  of  the  same 
size,  hut  more  frequently  one  is  larger  than  the  resti 
and  presents  the  appearance  of  a  greenish  Imnspa 
pear-shaped  body,  which  may  or  m»y  not  cunta 

'  The  tnrtiolM  forRiiue  lli«  nrcklsoes  prcsrat  ttie  appcaraiioe  of  1 
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highly  tefraclive  granule.  The  necklaces,  which  have 
grown  to  a  great  length  and  have  become  much  con- 
vuluteil,  ace  apt  to  bre4k  up  iiitu  shorter  chains, 
forming 
,  Groups  from  which  the  free  ends  of  the  filaments  pro- 
ject. By  the  coalescence  of  these  groups  of  convoluted 
chains,  colonies,  consisliug  of  micrococci  closely 
packed  together,  are  produced,  which  correspond  in 
appearance  to  the  Zuogttea  of  Cohn ;  these  colonies 
are  often  connected  together  by 

14.  Long  filaments,  some  of  which  still  show  a  necklace- 
like structure,  while  others  are  apparently  smooth  and 
I  homogeneous.     Twenty-four  hours  later  the  colonies 
I         were  found  to  have  increased  in  number  and  size; 
aome  of  the  individual  micrococci  had  also  undergone 
I        changes,  having  not  only  acquired  larger  dimensions, 
i  but  having  assumed  the  appearance  represented  in 
I        Fig.  1  (7). 
Trom  the  appearance  above  described  I  conclude  that  the 
highly  refractive  spheroid  is  the  only  form  that  can  be  re- 
garded as  characteristic  of  the  lymph  of  aheep-pox  in  its 
Active  condition. 


^^HbTioH  in. — Anatomical  Jiicestiffalimi  of /he  Clianges  which 
^^f  occur  at  tke  Seat  of  IttQculalion. 

1.  The  development  of  the  primary  pock  may  be  divided 
into  three  stages,  of  which  the  first  is  characterised  by  pro- 

<9ssive  thickening  of  the  integument  over  a  rapidly  increasing 
t  well-defined  area ;  the  second,  by  the  formation  in  the 
e  Mnlpighii  of  vesicular  cavities  containing  clear  liquid 
le  "cells"  of  older  authors),  in  which  sooner  or  later 
funic  vegetable  forms  are  developed  ;  the  third,  by  the  im- 
pletion  of  these  cavities  with  pus-corpuscles.  It  is  to  be 
noted  that  the  division  into  stages  is  less  marked  than  m 
human  smallpox. 

t.  The  process  commences  in  the  rete  Malpighii  and  in 
I  subjacent  papillary  layer  of  the  corium — in  the  former, 
E  the  enlargement  and  increased  distinctness  of  outline  of  { 
■lis,  and  by  corresponding  germinative  changes  in  their 
i:  in  the  latter,  by  the  increase  of  size  of  the  papillu;, 
y  germination  of  the  endothelial  elements  of  the  capillary 
1- vessels. 

L  is  next  seen  that  the  interfascicular  channels  (lym- 

c  canaliculij  of  the  corium  are  dilated  and  more  distinct ; 

J  wlis  of  these  chELDiicls  MQ  eTiW^«i\  %a^iE«a<jk' 
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easily  recognised  than  in  ttie  natural  state  ;  anil  ttint  in  I 

more  vascular  parts  of  the  eorium  the  channels  are  n 

less  filled  with  migratary  or  lymph-cor{iiiscles.     At  the  same 

tin>e,    the   lymphatic   vessels,   of  which  the  < 

tributaries,  can  be  readily  traced,  in  consequence  of  their 

being  distended  with  a  material  which  resembles  coagiilateil 

plasma. 

Fig.  4. 
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4.  About  the  tbird  day  after  the  appearance  of  the  pock 
the  contents  of  the  dilated  lymphatics  begin  to  eshibit 
characters  which  are  not  met  with  in  ordinary  exudative  pro- 
ceraes.  These  consist  in  the  appearance  in  the  granular 
tuaterial  already  mentioned,  of  organized  bodies,  which 
neither  belong  to  the  tissue  nor  are  referable  to  any  anato- 
mical type — viz.  of  spheroidal  or  ovoid  bodies  having  the 
cbaraclerB  of  micrococci  and  of  branched  filaments.  In 
fig.  4  a  lymphatic  vessel  of  the  corium  is  Been  in  section  filled 
Diore  or  less  completely  with  micrococci.  In  some  parts  the 
spheroids  are  aggregated  in  the  zooglsea  form,  so  that  the 
mass  appears  granular,  in  others  it  presents  a  filamentous 
aspect,  the  spheroids  being  in  necklaces  or  chaplets.  In  the 
upper  part  oi  the  figure  a  blood-vessel  (c)  is  sho«  n  in  section 
which  is  sheathed  in  the  lymphatic  channel,  at  (d)  a  valve  is 
shown  with  masses  of  micrococci  on  either  side  of  it ;  (bb)  in- 
dicate interfascicular  channels  containing  connective- tissue 
corpuscles.  In  fig.  5  a  similar  lymphatic  vessel  of  the  corium 
Fig.  S.  Fio.  6. 


is  represented,  of  which  the  contents  have  the  characters  of  a 
mycelium,  and  consist  of  branched  filaments.  In  fig.  6  the 
Mme  structure  is  seen,  but  the  interUdng  of  \.>i«  ^tVn.TneQ.'w'-tt 


so  dense    lliat  Uie  whole  presents  the  asjwct  of  a  ft-ll-Iike 

5.  The  process  thus  commenced  makes  rapid  progress. 
After  one  or  two  dnya  the  ^renter  number  of  the  lymphatics 
€»f  the  affected  part  of  the  corium  hecome  filled  with  the 
vegetation  above  described;  and  on  cnreful  examination  of 
the  masses  it  is  seen  that  they  present  the  characters  of  ■ 
Diycelium,  from  which  necklace-like  terminal  tiluments 
spring,  each  of  which  breaks  off  at  its  free  end  into  conidia. 
In  most  of  the  filaments  a  jointed  striicture  can  bo  made 
OLit,  and  in  the  larger  ones  the  contents  can  be  distinguished 
from  the  enclosing  membrane  by  their  yellowish -grcun 
colour. 

The  necklace-like  filaments  are  well  seen  in  fig.  7.  They 
are  contained  in  a  lymphatic  vessel  of  the  corium  situilor  1 
those  represented  in  figs.  4,  5,  and  C. 

Fio.  7. 


Separated  conidiii,  in  a  state  of  gerininatiou,  arc  show 
fig,  8,  as  seen  under  n  much  higher  power, 

6.  At  the  same  time  that  these  apjicnrnnces  present  tV 
selves  in  the  corium,  those  changes  arc  lieginning  in  the  li 
much  thickened  rete  Mnlpighti,  which  are  preparatory  to  tl 
formation  of  the  vesicular  cavities  already  mentioned.     By  a 

Erocess  which  I  propose  to  designate  horny  transrormatiou, 
aving  its  scat  in  tli«  epithelial  cells  of  tint  middle  layn  t ' 
th<!  iL'te  Malpighii,  a  hurny  expanxion  or  stratum  nppa 
lying  in  a  plane  parallel  to  the  surface,  by  whtch  th«  j 
Malpighii  is  divided  into  two  parts,  of  wliich  one  i»| 
supcrfinal,  the  other  deeper  thnn  the  horny  laynr. 
Uncoufly  with  tlia  fortnation  of  the  horny  lavcr  iho  c 
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mination,  in  consequence  of  which  the  inter  papillary 
"^^rocesses  not  only  enlarge,  but  intrude  in  an  irregulur 
manner  into  the  subjacent  corium.  At  the  same  time,  the 
cells  immediately  below  the  horny  etratnm  begin  to  lake 
part  in  the  formation  of  the  vesicular  cavities,  some  of  them 
enlarging  into  vesicles,  while  others  become  flattened  and 
Bcaly,  so  as  to  form  the  septa  by  which  the  vesicular  cavities 
ue  separated  from  each  other. 

"lie  whole  of  this  process  is  well  shown  in  fig  9,'  which 


V(fii  Stratam  ccmenm.  (jj  »upetCci«l  lijei  ot  r«lt  &bl]|isKu^^r>)& 


a  through  the  central  pottion  c 


2K) 


represents  a  venicnl  s 

primary  pock  on  the  eigtith  day. 

The  stratum  corneum  Is  unaltered.  The  newly  formed 
horny  layer  by  which  the  rete  Malpighii  ia  Hbnormally  split 
into  a  superficial  and  a  deep  layer,  is  seen  to  be  formed  by 
the  transformation  of  the  celts  which  lie  next  to  it  on  its 
superficial  aspect.  On  its  deep  surfuce  are  cells  which  nre 
much  enlarged  and  contain  vacuoles ;  they  present  the  ap- 
pearance to  which  pathological  histologists  frequently  apply 
the  term  dropsical.  It  is  by  the  subsequent  dJlatution  of 
these  enlarged  cells  that  the  vesicular  cavities  ("  cell "  of  the 
older  authors)  are  farmed  ;  between  them  the  septa  are  seen 
composed  of  flattened  and  scaly  cells  which,  as  ahove  de- 
scribed, extend  from  the  horny  layer  towards  the  interpa- 
pillary  processes.  The  drawing  further  shows  ihe  remarkable 
changes  which  take  place  in  the  papillary  processcB  them- 
selves simultaneously  with  the  formation  of  the  homy  layer. 
In  consequence  of  the  very  active  germination  of  the  cells  of 
which  these  processes  consist,  they  send  down  conical  or 
cylindrical  sprouts  into  the  corium ;  it  sometimes  happens 
that  the  end  of  one  of  these  sprouts  is  cut  off,  so  that  it 
presents  itself  in  the  section  as  an  island  of  cells  {h)  sur- 
rounded by  the  tissue  of  the  corium.  ~ 

7.  The  vesicles,  once  fonned,  increase  in  size  and 


stir-      I 

1 13^^ 


Oripnally  separate,  and  containin;^  only  cleat  liquid, 
coalesce,  as  they  get  larger,  into  irregular  sinuses,  and 
then  seen  to  contain  masses  of  vegelution  similar  to  those 
which  have  been  already  described  in  the  lymphatic  system 
of  the  corium — with  this  difference,  that  the  filanietils  of 
which  the  masses  are  composed  are  of  such  extreme  tenuity, 
and  the  couidia  are  so  small  and  numerous,  that  the  whole 
possesses  the  characters  of  zoogltea  rather  than  of  mycelium. 
There  appears  to  me  to  be  little  doubt  that  the«e  a| 
tions  are  produced  in  the  same  way  as  the  others,  i 
the  detachment  of  cutiidia  from  the  ends  of  filameuts. 
characters  of  the  vegetation  contained  in  the  vericuUr  cavil 
are  well  shown  in  ti/^.  10.  The  contents  of  a  «iui;)« 
as  seen  under  a  much  higher  power,  are  represeiitci', 
fig.  II.  In  the  rarlicr  stageit  of  the  process  the  parities 
tain  scarcely  any  young  ctlls.  Simncr  nr  '-• 
much  of  the  rety  Slalpighii  as  lies  bi>tMi 
and  the  papilla?  becomes  iiifiltrnted  \n  ' 
corpuscles.  The  process  can  be  plainly  '.  > 
At  the  period  of  vcMiculation,  i.e.  at  a  tinit'  n. 
Ujcr  nf  do.,  {d)  iiBwIj  lurmLtl  iiocaj  Ujer,  (>J  mperHtMl 
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e  commencement  of  the  deTcIopment  of  the  vesicles  in  the   { 
rete  Mitpighii,  the  cutis  (particularly  towards  the  periphery 


of  the  pock)  is  Jafiltrated  with  these  bodies.     No  sooner  has 


the  vestclee  made  a 
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TJBe  to  the  formation  of  a  Byetem  of  iiitpi 
sinuGes,  than  it  is  seen  that  the  nhole  of  the  deep  layein 
of  the  rete  Malpi^hii  become  inimilnted  (bo  to  speak]  with 
migratory  cells,  which  soon  find  their  way  towards  the  cavi- 
ties, and  convert  them  into  microscopical  collections  of  pus* 
corpuscles,  the  foimation  of  nhtch  is  proved  to  be  due  to 
migration  from  the  corium,  not  only  by  the  actual  obserro- 
tioD  of  numerous  aniceboid  cells  in  transitu,  but  by  the  £ 
that  the  corium  itself,  before  so  crowded  with  thesp  t 
becomes,  as  the  pustulation  advances,  entirely  free  \ 
them. 


Section  IV.- 


■  Anatomical  Intetligation  of  the  Gen 
Eruption. 


the  6^H 
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The  anatomical  characters  of  the  secondary  pocks 
substantially  the  same  as  those  of  the  primary,  the  mojit 
prominent  features  being  thickening  of  the  rete  Malpighii 
and  oedema  of  the  corium,  comliined  with  the  prewnce  of 
lymph -corpuscles  around  the  bl  nod -vessels,  with  similar  cor- 
puscular tnGltralion  of  the  lymphatic  canalicular  systeni  in 
the  neighbmirhood. 

In  general  the  stage  of  pustulation  is  reached  more  rapidly 
in  the  secondary  pustules  than  in  those  which  are  tho  airect 
result  of  inoculation.  Thus,  in  the  eruption  on  the  lips  tho 
contents  of  the  vesicular  cavities  became  purulent  not  later 
than  the  third  or  fourth  day ;  after  the  apiwarance  of  papules 
on  the  cheat  the  development  was  more  tardy.  The  innltra- 
tion  of  the  cutis  and  papillary  tissue  was  greiiter  towards  the 
periphery  than  towards  the  centre,  especially  in  those  pus- 
tules that  had  lasted  longest  and  exhibited  most  distinctly 
a  central  depression.  There  were  also  considerable  differ- 
ences  as  regards  the  changes  which,  in  the  primary  pustule, 
result  in  the  splitting  of  the  rete  Malpighii  into  two  layers. 
The  peculiar  trnmtformation  which  in  the  primary  pustule 
goes  on  to  such  an  extent  ns  to  result  in  the  formutiou  of  u 
homy  layer,  which  is  of  such  thickness  uud  so  well  marked 
that  It  can  he  distinguished  in  tlie  section  by  th«  naked  eye, 
is  represented  in  the  secondary  pustules  by  a  cliange  of  tT  "' 
«ime  kind,  which,  however,  is  very  partial  in  its  ext«itf 
diftrihution,  and  nffvcts  only  a  few  cells  of  the  raidiiter 
of  the  rete.  Connected  with  lliis  ihifre  is  a  considef 
difference  in  the  mode  of  the  formation  and  the  arrongi 
of  the  vpHicular  cavities.  Tliey  appear  in  great  not 
mullnnrausly  in  the  middle  layers  of  tho  rele  Malpig 
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riin»rj  |>ocke.     It  is  furllier  to  be  notteeil  as  a  colUterali 
ict  thai  in  couseqiience  of  the  number  and  progressive  tlila- 
■lion  of  the  vesicles  at  the  expense  of  the  deepest  layers  of 
|l«  rete,  the  inter- papillary  processes  became  obliterated,  sn 
Ifant  the  corium  is  marked  off  from  the  rete  by  a  line  which 
B  nlmust  as  even  as  it  is  in  sections  of  the  natural  skin. 
1  furlher  n-sult  of  the  distinction  of  the  vesicles,  it  is  some-a 
^mes  seen  that  the  deepest  cells  of  the  rete  are  altered  iai 
brm  by  compression.     As   regards  the  distribution  of  thel 
esicles  in  the  secondary  pustule,  it  is  to  be  noticed  that  even  I 
those  pDck 8  that  exhibited  a  marked  central  depression^  a 
!  moat  numerous  ami  well -developed  vesicles  were  found  I 
wards  the  centre ;  this  is  clearly  inconsistent  with  the  sup- . 
isition  that  the  ilepression  is  caused  by  the  diaappearaiice  1 
f  previously  existing  vesicles. 
I  As  has  been  already  staled,  the  vegetations  coiklained  ia  J 
lie  lymphatics  of  the  corium,  as  well  as  those  occupying  th«  I 
siculnr  cavities,  presented    the    same  characters  as  those  I 
Hhich  have  been  already  described  in  the  previous  section. " 

vesicles   the  mycelium    is    imbedded    iu   a  finely 
granular  matrix,  which   is   to   be   regarded   as   coagulated 
plasma;  in  others  the  matrix  is  almost  homogeneous,  and  is 
laioed  slightly  by  carmine  and  liBeniatoxyliue.     The  myce- 
■um  itaelf,   as   well   as  the   spores   which  devolve  from  it, 
Jibibit  a  bright  and  shining  appearance.     Eventually  the 
mcelium  is  transformed  by  a  process  of  rapid  fructification 
bto  a  mass  of  micrococcus  resembling  zoogltea,  the  characters   < 
'  which  are  not  to  be  distinguished  from  those  of  the  similar  I 
les  which  are  met  with  in  the  primary  pustules  when  I 
lined  at  a  later  stage  of  their  development. 


a  New   PiiiiiTRicHor.s   Infcsorian  (Ci/eioc/uelu  span-  J 

giUm).      By  Wm.    Hatchrtt    Jackson,   B.A.,   F,L.S.,  J 

Dftmonslriitor  of  Anatomy,  University  Museum,  Oxibrd.  I 

;  With  Plate  XII.  ■ 

Kl'nK  Infusorian  figured  PI,  XII  was  originally  found  bjr  1 
r  f"«"i  Mr.  \V.  H.  Poole,  of  Magdalen  ColleKf.  while  en-  I 
jed  in  examining  a  tine  fresli-water  sponge  (Spoiigilla  I 
bviatilis)  taken  from  ihc  river  Chcrwell.  He  was  good  I 
^ugh  to  give  me  the  first  specimen  as  well  as  another  1 
t  found  subsequenUy.     These  two,   together  with  vthera-J 
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obtained  by  myself  from  the  same  sponge,  form  the  sab] 
matter  of  the  present  pnpcv. 

This  Infusorian  belongs  to  a  remarkably  interesting  fc^_ 
and  appears  to  be  a  geiiiis  altojrether  new  and  hithetlo  1| 
described.  It  was  happily  in  my  power  to  make  a  1 
complete  and  prolonged  examination  of  structural  detailsfl 
many  specimens ;  the  results  thus  acquired  I  will  now  pn>- 
ceed  to  state  as  fully  as  possiMe,  and  then  sny  a  Ivw  wonts 
on  the  affinities  and  position  of  Ibis  organism. 

Alt  the  esamples  found  by  Mr.  Poole  and  my»elf  were 
obtained  by  (earing  up  small  portions  of  sponge  on  a  glasa 
Blide  and  then  hunting  alnmt  among  the  fragments  under  a 
microscope.  When  a  frosh-water  sponge  is  broken  across, 
the  internal  substance  in  seen  to  be  of  a  whitish  bae  and 
surrounded  by  an  outer  (cortical)  green  layer.  From  this 
green  layer  came  all  my  specimens.  None  coul<l  be  oblaine<l 
from  the  water  in  which  the  sponge  lay,  though  (tortious 
were  repeatedly  taken  up  by  a  pi]>ette  close  to  the  sponge 
itself  and  from  other  parts  of  the  can  in  which  wc  kept  it. 
Hence  it  seems  that  our  Infusorinn  may  justly  be  regarded 
OS  ec  to -parasitic,  probably  living  on  the  surface  or  in  tliv 
more  superficial  layers  of  the  sponge  substance. 

As  to  size,  the  animal  is  quite  invisible  to  the  naked  e 
but  may  easily  be  made  out  with  a  No.  4  object  glasa  i 
ocular  2  (Hartnackj.     The  figures  on  PI.  XII  were  d 
under  a  No.  8  object  glass  with  ocular  S  quadrille,  the  d 
being  further  worked  out  iinder  the  same  object  glasii 
ocalar  4  and  the  tube  drawn  out.     The  bmly  measures  I 
r+T  to  ,-irg  of  an  inch  in  transverse  diameter  ;  while  fi 
tips  of  the  cilia  on  the  one  side  to  those  on  the  other  I 
measurements  varied  from  ^'-y  to  -rfir  of  an  inch. 

As  seen  when  slowly  moving  on  the  under  surface  of  the 
thin  cover-glass  it  shows  a  central  disc  fringed  externally  by 
a  circle  of  cilia — a  striated  border  and  a  peculiar  apparatus 
of  books  borne  by  a  ring  composed  of  a  substance  altogotbrr 
different  from  the  rest  of  the  animal,  supported  by  procesKS 
running  inwardf  towards  the  centre  of  tlie  di.ic.    Thiscrntro 
is  a  deep  cup-shaped   hollow,  limited  by   a   hyaline  wall 
through  whicn  are  visible  granules,  vacuolea,  uncleuB,  and 
ciliated  uharjiuc.     The  basal  portion  of  the  ciliary  fringo 
is  partially  olJsctir<*d  by  a  clear  border  wilh  a  few  eranulirs 
in  it.     This  view  in  reprrsenled  tn   fig.  1.     But  wnvn  the 
animal   quits  the  cover-glass  and   swims,  as  it   dot-s  TcnL. 
rapidly,  to  a  piece  of  sponge-snbslaure,  the  side  vieiv^jHL 
tho  npucarancc  shown  in  fig.  S.     This  is  the  natural  ^^^M 
lion  when  swimming,  ifae  animal  invariably  muving  ^^^^H 
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e  lunicd  forwards.     It  can  now  be  8i>oii  to  have,  attached   , 
K  one  surface  of  it^  disc,  a  Koinewhal  Hattened  and  rounditih 
maseofprotoplitsm, — the  body, — in  which  are  lodged  pharynx, 
vacuoles,  and  uiioteiis,  the  mouth  being  situated  in  the  body    i 
nt  its  jiuiclion  with  the  disc.     The  animal  may  ihorefore  bo  I 
conveiiienily  doscribed  under  Uie  beads  of  (1)  the  disc  and 
(2)  the  bo.iy. 

I.  The  disc  Ls  of  a  very  complex  structure,  presenting  us 
with  a  central  denreanion  surrounded  by  the  hooked  ring, 
striated  border  with  the  fringe  of  motor  cilia,  while  on  its  ] 
oral  side  a  few  long  and  slender  seta;  (s.,  fig.  S)  are  attached. 
The  motor  cilia  (c,  figs.  1,  2,  6)  are  arranged  in  a  com- 
plete circle  on  the  margin  of  the  striated  border.  They  are 
sloulish,  nearly  of  the  same  size  from  base  to  apex,  and 
of  a  pate  green  ccdnnr,  continuously  in  motion,  uiidulalions 
runnmg  round  the  disc  even  when  the  animal  ix  stationary. 
*"■  f  have  ou  the  oral  surface  and  close  to  their  bases  a 
I  itodule  or  boss  (c'.,  fig.  6),  in  colour  and  consistency 
ictly  similar  to  the  cilia  themselves.  This  nodide  may 
sibly  1>e  a  rmliment  of  the  velum  described  and  figured 
r  James  Clark  in  Trickodma  pedicuhis,' 
"Vithin  the  circle  of  motor  cilia  is  the  striated  border 
,  fig,  1  and  ^  seen  obhquely).  This  is  composed  of  a  per- 
Elly  clear  substance,  marked  by  fine  striae  arranged  radially. 
:s  not  appear  to  be  rigid,  but,  as  may  be  seen  in  fig-  l, 
in  breadth.  This  variation  is  due  apparently  to 
Hiflerent  portions  of  it  being  placed  simultaneously  at  various 
'  ingles  to  the  eye.  In  fact,  when  seen  sideways,  it  could  be 
ved  thnt  this  striated  margin  of  the  disc  bent  batk- 

aitd   forewards  with   a  slow  undulating   movement  , 

fig,  2).      The  Ftriie  are  on  the  anterior  {i.e.    abund)  ■ 

trface  of  the  disc.     A   superficial  set  could  not  be  distin- 

tUAhcd  from  a  more  de<.-pty  placed  set,  though  such  a  dis--! 

IDCtion  was  found  by  James  Clark  in  T.  pedicuius.'    These  I 

(fig.  1)  are  not  quite   regular,  in  some  places  seeming  J 

:  placed  near  together  and  then  being  fine,  in  others  fsrl 

t  and  then  coarse.  At  a  spot  where  the  cilia  were  movin^l 

!  Btriatcd    border  appeared   darkish   and  the  atrial  very^ 

together   (as  e.g.  on    right   side    of  6g.    I),    so   ihatl 

ably  the  want  of  uniformity  observed  wiis  reajly  due  to^ 

fitractions  in  llic  substance  of  the  disc  itself  and  the  con- 

t  approach  of  the  stri'i:  to  one  another. 
Next  to  the  striated  border  and  internally  to  it  lies  the 

3  knd  Ung.  Nftl.  Ilbt.,'  lS6ti,  p.  413.  PI.  Till,  Oj 
X.  Bg.  17,/'. 
a.  di,,  pp.  113.  41 1,  PI.  IX,  fig.  17,  ;•,  r.  Mid  A  ^ 
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hooked  ring  (r.,  figa.  1,  2,  6)  which  bo  clearly  approximates 
this  Infiisorian  to  Tric/iodina.  Externally  is  a  tow  of  SI 
hooks  (h.,  figs.  1,  7)  all  curved  in  one  direction  and  im- 
planted by  a  broad  base  on  the  ring  (r.,  fig.  7)  from  the 
inner  side  of  wliich  arise  slender  processes — the  mdii 
(r',  fig.  7), gradually  tapering  to  their  cxt  rem  idea,  somewhat 
of  a  sinuous  figure,  and  equal  in  number  to  the  hook^.  These 
radii  are  imbedded  in  the  substance  of  the  animal.  They 
pass  inwards  below  the  surface  of  the  central  depression  into 
the  body,  as  may  be  seen  from  a  careful  examination  of  figs. 
3  and  6.  All  this  apparatus  is  quite  rigid,  of  a  greenish 
colour,  and  composed  of  some  peculiar  substance,  the  ring 
seen  under  a  high  power  being  streaked  in  a  direction 
parallel  to  its  circumference,  while  both  hooks  and  radii  are 
perfectly  clear.  Jxmes  Clark'  gives  to  the  hooks  and  radii 
oi  T.  pfdiculua  a  very  complex  structure,  but  nothing  similar 
could  be  detected  in  this  animal.  On  the  other  hand,  the 
ring  is  here  more  complex  than  the  similar  apparatus  of 
T.  (Urceoiaria^)  mitra  and  THchodinoptu^),  which  are  desti- 
tute of  teeth  but  have  an  apparently  twisted  structure. 

Of  the  central  depression  nothing  much  is  to  be  said.  It 
is  cup-shaped  (d.,  fig.  2)  and  is  uuchnngeable  inform.  Its 
limiting  wall  is  perfectly  hyaline]  as  mentioned  befurv. 

On  the  oral  side  of  the  disc,  i,  e.  behind  the  circle  of 
motor  cilia  when  the  disc  is  turned  towards  the  observer  aa  in 
fig.  1,  is  the  row  of  sette  (s.,  figs.  1,  S),  if  such  a  name  is 
justifiable.  In  the  front  view  (s.,  fig.  I)  they  can  be  seen 
projecting  slightly  beyond  the  ends  of  the  motorial  cilia.  In 
number  they  are  sixteen.  They  are  long,  thickish  at  the 
base  (cf.  fig.  2),  then  rapidly  thinning  outandbecomingfij 
at  their  extremities  than  are  the  cilia.  In  substance  thty.fl 
slightly  rigid,  not  so  mueh  so  as  to  be  absolutely  immo^T 
or  incapable  of  moving  to  a  certain  extent.  Onee  1 
animal  moved  them  in  such  a  manner  that  they 
arranged  in  the  front  view  radially  and  in  a  plane  pai 
to  the  surface  of  (he  disc,  that  is,  nearly  at  right  nng! 
the  position  in  which  they  are  drawn  in  fig.  £.  Th(^9 
exceedingly  difficult  to  see — in  fact  invisible — until  then' 
of  the  microscope  is  adjusted  at  the  proper  angle  l_^ 
object.  What  their  functions  may  bo,  is  doubtful.  The  a 
other  example  of  anytliing  nt  all  diinilar  is  furnished  hy  tka 
circlet  of  setic  or  setae-like  cilia  in  Hatleria,  utUcbcd  in  this 

>  Loc.  Bit.,  pp.  4,  U,  15,  VI IX.  <Ig.  18. 

*  Stein,  '  OrewiUatiou  der  InruRiuiuLbien'.'  Abth.  II.  1M7,  p.  I 

•  CUpu^dp  ind   LsdimsBfl,   F.lud««,  vol  i,  V\-  IV,  Up.  1.  9 
loe.  cut„  Abth.  11,  p.  IW. 
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c  to  the  middle  of  tlie  body.  These  appear  to  be  capable 
■lotion  forwards  or  backwards,  jadgiug  from  the  figures 
1  by  Claparede.'  In  our  Infusorian  tlie  swift  movements 
f  the  auinial  rendered  these  aette  quite  invisible,  and  they 
jutd  only  be  discerned  when  it  was  stationary,  then  as- 
turning  the  position  delineated  in  fig.  2. 

2.  The  body  (b.,  fig.  1,  9)  is  composed  of  a  protoplasm 
vhich  are  imbedded  minute  greenish  particles,  possibb 
,lerived  from  the  sponge.  The  outside  edge  of  the  proto- 
^Ksm  is  free  from  granules  fcf.,  fig.  6),  perfectly  transparent, 
nidthisiBtheonly  apparent  differentiation  of  ft  body  wall,  there 
leing  not  the  slightest  trace  of  the  stria;  bo  common  in  many 
nfusoria.  Thin  protoplasm  is  quite  soft.  The  body  slowly 
liangea  its  shape  in  the  most  astonishing  manner.  In  fig.  S 
k  is  represented  of  the  form  it  usually  showed,  but  in  one 
md  Ihe  same  indi^-idual  it  assumed  successively  the  shapes 
wn  in  figs.  3,  4,  and  5.  Whether  this  continual  change 
shape  is  or  is  not  natural,  it  is  impossible  to  say,  perhaps 
(eing  due  to  the  effect  of  confinement.  Similar  confinement 
ms  to  affect  Trichodina  pediculus  in  much  the  same  way.' 
e  body  is  slightly  larger  than  the  disc,  and  consequently 
'  B  front  view  (fig,  1,  b.)  is  seen  surrounding  the  latter  as 
^ht  granulated  border. 
The  mouth  (m.,  figs.  S  and  6)  is  situated  in  Ihe  body  at  the 
^ot  where  it  may  be  considered  as  uniting  with  the  disc, 
of  a  moderate  size,  and  leads  at  once  into  a  ciliated 
pharynx  (ph-i  figs.  1,  2),  which  stretches  far  into  the  body 
tending  away  from  the  disc.  Seen  from  the  front  (fig.  1) 
it  appears  to  be  ciliated  on  both  sides,  but  when  viewed 
■ideways  cilia  were  risible  on  that  side  alone  which  is  turned 
Dwards  the  disc  (cf.  figs.  1  and  9,  ph.).  Hence  it  may  per-; 
"laps  be  concluded  that  this  side  is  flat  and  ciliated  all  over^ 
lie  other  walls  of  the  pharynx  being  non-ciliate. 
'  There  was  one  vacuole{v.,  figs.  1,  8j  constant  in  its  posi' 
ion  in  all  the  specimens  examined;  filling  and  bursting 
tiib  the  greatest  regularity.  Oue  or  two  others  occasionally 
tppeared  (v'.,  figs.  1,  i), 

I   With  the  exception  of  one  specimen  there  was  invariably 

resent  a  greenish  body,  elliptical  in  shape  and  placed  in  the 

one  position,  viz.  to  one  side  and  at  a  deeper  level  than. 

the  pharynx,  and  small  in  size.     This  body  I  take  to  be  thi 

Endonlast  (nucleus  auctt.),  as  yet  unripe.     It  was  slighth 

rannlated,  hut  no  other  structure  was  detectible  in  it  (b.j 

.  1,  t).     Acetic  acid  brought  out  no  further  details. 

t  Loo.  cit..  R  xin.  fig..  8.  a. 

*  ■      IS  Cl»fk,  loc.  cit.,  p.  406. 
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This  Infusorian  is  evidcnlly  closely  allied  to  ihe  spnua 
Trichodina.  The  presence  of  the  liotikeil  ring,  the  etriHlcil 
border,  the  complete  circle  of  motor  cilia,,  nt  once  place  it  in 
the  PcritrichouB  family — Urceolarina  of  Stein.  All  the 
members  of  this  family  infeet  certain  animals.  T.  pediculut 
and  T.  diplodiicui  arc  found  on  Hydra,  the  former  also  in 
Ihe  allftntoid  bladder  of  Tritona;^  T.  Stehtii,  on  Plaiiarians  (?)'; 
Urceolaria  (T.) milra  un  Flanaria  torva,  and  Trichndinoptu  on 
Cyclostoma  elegant:,  and  in  the  pulmonary  chamber  of  the 
same  Mollusc  \  Whether  this  animal  is  or  is  not  restricted 
to  SpongilU  cannot  as  present  be  positively  stated. 

The  different  genera  nod  species  of  the  family  Urceolarina 
vary  much  among  themselves.  T^chodinopsin  and  Urceo- 
laria have  rings  without  hooks,  but  of  an  ajiparently  twisted 
structure.  The  former  is  ciliated  all  over  the  bodv,  tlinugh 
Slein*  states  that  he  found  specimens  in  which  this  citiary 
coat  was  wanting.     Trichodina  has  the  ring  hooked. 

But  our  Infusorian  in  certain  pointadiffers  fromal]  theother 
members  of  this  family — (1)  in  the  absence  of  theadoralipiral 
of  cilia,  the  homologue  of  the  ciliary  spiral  in  the  stalked 
Vorticella ;  and  in  the  presence  of  a  circle  only  of  motor  cilia, 
the  homologue  of  the  posterior  circle  of  cilia  in  the  fret- 
swimming  sooid  of  Vorticella  ;  (2)  in  the  presence  of  the 
sette  (s.)  which  perhaps  point  to  an  affinity  with  Halterii 
mentioned  above ;  (3)  in  the  extreme  softness  of  the 
and  (4)  the  very  peculiar  position  of  the  mouth. 

These  points  seem  to  me  sufficient  to  warrant  the  eatl^ 
blishmentof  a  new  genus,  to  which  I  should  propose  to  give 
the  generic  name  of  Cycloclttela,  in  allusion  to  the  set«.  This 
is  a  more  striking  pei^uliarity  thnu  the  absence  of  the  adorol 
npiral  of  cilia — a  fact  important,  however,  in  tbc  definition  of 
the  family,  which  ought  to  bcmodiiied — the  two  circles  of  cilia, 
buccal  and  motor,  being  usually  present,  though  the  bucca) 
spiral  is  more  feebly  marked  in  Trichodinapaia  than 
Trichodina,  and  in  tliis  solitiiry  instance  of  Cf/clochata' 
become  olisolete. 

Appended  is  the  definition  of  the  genus  and  a  tabic 
characteristica  of  the  genera  iu  the  lamily  Urceoitaw9, 


Fam.   Urceolarina.    Stein. 
CgcUtchala.  Animal  with  circle  of  »elue  { IG  in  nnmlid 

■  Btiwh.  ■MOtler'tArohl*,'  185B.  p.36(l,  IV.  XIV,  iR.  t 

>  CU)iari)de,  be.  dl.,  vol.  i,  p.  IBtf. 

>  Cti>p..  vuL  i.  p.  I3i.    Stain,  loc  dt.  Abth-  U,  p.  146. 
*  Stciii,  loo.  «it.,  AbtU.  U,  p,  im. 
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Sralsarfaceof  the  disc;  Spiral  of  buccal  cilia  absent;  mouth 
angle  formed  by  the  junction  of  the  body  and 
disc  ;  body  soft,  chanfring  in  shape  coallnualty  (?)  ;  ring  with 
'M  houks,  and  radii ;  being  of  one  piece  throughout. 

Cyclackista  tpottgilta ;  on  the  common  fresh  WHt«r  sponge 
^tooagillafluviatilis).     Biver  Cherwell,  Oxford.     August. 

^^^B,  Anim*]  provlrled  with  n  spiral  uf  buccal  cilia. 

^^^Fa.  lUng  not  iiookeit :  niarlicU  b;  a  a\>in\  line. 

^^^H  1.  Body  ciliateJ—  Triekodiiiop»i»,  1  rp. 

^^^B  S.  Bod;  nalieii',  adoral  spiriu  oC  cilia  \.e.Tm\nii\~'Ueceo!aria,  1  sp. 

^^^K  p.  Bia|{  hookod ;  fkdoral  spiral  not  te.Tm\aaX-^Trkhodimi. 

^^^B.  spiral  oF  hnceal  cilia  wauling  j  animal  fumislied  with  a  row  oraelle 

^^^■pd  dtio — tSfctoehala. 

■  

Some  Remabkh  about  the  MiJtOTE  Anatomy  of  Mrdi- 
T8RRANEAN  Nbmertkans.  By  A.  A.  W.  Hubrecht.of  the 
I.«yden  Museum  of  Zoology.   (With  Plate  XIII,  ligs.  6— 8.) 

A  STUDY  of  some  fifteen  different  species  of  Nemerteans 
fmm  the  Bay  of  Naples  at  Dr.  Dohrn's  zoological  station 
a£  well  as  an  investigation  of  the  scanty  specimens  inhabit- 

tthe  Dutch  coasts,  have  led  me  to  results  which  have  often 
firmed,  but  which  have  not  seldom  differed  from  and 
tradictcd  the  conclusions  and  views  entertained  by  Mr. 
cintosb  in  his  latest  monographical  treatises  on  the  sub- 
,'  in  which  the  British  specien  are  exclusively  alluded  to. 
is  these  j)ointB  of  confirmation  and  criticism  which  I 
It  to  put  together  in  the  following  lines,  although  they 
have  been  incorporated  already  in  the  more  exiensivc  de- 
scription of  my  researches,  published  elsewhere,*  In  this 
brief  extract  I  will  follow  the  arrangement  of  Mr.  Macln- 
th's  extensive  treatise — yet  without  describing  the  Knopla 
3  Anopla  separately  as  isdonc  there, comparing  successively 
I  principal  observations  with  mine. 

Tiy  observations  extended  for  the  greater  part  to  species 
inging  to  tlie  anoplan  genus  Mtckelin,  viz,  Meckelta 
lalotomut  (Leuck.),  lUecielia  (Nemertes)  Hffttrica  (Blanch), 
iekelia  Ekrenbergii  (Dies.),  Meckelia  auranliaca  (Grube), 
1  further  to  PoHa  delineata  (Dcllc  Ch.),  PoUa  gemcutata 
I '  TnoMDliou  at  tiic  Itojal  Societj  of  Edinbur^b,'  1SC9,  and  Kdt 
ttttf's  publications.  1S73  and  IS71- 

\'  AoDtechenini^n  over  de  Anatoniie  Histologic    en    Ontwikbelingi 
Annieiiis  vuunmige  Nemertinea/  Utrecbt,  1874,  and  "  nnl«raucbui>£ 
K  Nemertinnti,"  in  NictierlaudiMlischcs  'Arcliiv  fiir  Zoulogiu,' Bd. 
^  8, 187B. 


i 
I 


250 


fDelle  Oh.),  Lineup  lomjissimas  (Stwerby),  Lineus  b'U'm 
(Delle  Ch.J,  and  Borlaaia  olivacert  (Tliumpson ). 

Froin  the  cnopkii  sub-division  I  had  at  my  dispoMi 
several  species  of  the  genus  Ommaiopiea  (Dies.),  as  well  as 
three  new  species  which  I  have  put  together  in  the  genus 
Drepanopkorus  (n.  g.)  and  which  are  dtsttnguisht^d  by  lh« 
structure  of  their  stylet  and  stylet  region  differing  entirely 
from  the  typical  furm  found  in  all  other  Enopla.  Thi| 
s  deviation  will  be  discussed  in  the  proper  place- 


lace.^—^ 
claloah'*    I 


Dermal  Tissues  and  Muscular  Layers  of  the  Bod^ 
The  difference  existing  with  respect  to  ihes 
tween  the  cnoplan  and  the  anoplan  forms  (Mr.  Maclai 
Ommatopleans  and  Burlaeians)  is  great  indeed,  showing 
that  subdivision  of  the  urder  (as  first  proposed  by  Max 
SchuUze)  to  be  a  very  natural  one.  Yet  the  principal  inves- 
tigators of  the  subject,  such  as  Keferatein  and  Ciuatrefages, 
confounded  the  structures  in  the  one  with  those  in  the  otlier 
and  it  remained  for  Mr.  Macintosh  to  point  out  with  great 
clearness  the  obvious  differences.  He  reduces  the  number 
of  muscular  layers  in  the  Enoplu  to  an  external  cir- 
cular one  and  an  internal  longitudinal  one  of  greater 
thickness,  and  shows  that  the  Anopla  are,  on  the  con- 
trary, provided  with  an  external  as  well  as  an  internal 
longitudinal,  with  an  interjacent  circular  layer.  Keferstein's 
external  circular  layer  is  shown  to  he  a  structureless  baaeiiK^nt 
layer  of  the  cutis.  My  observations  tend  fully  to  coufina 
these  views.  Many  preparations  of  unarmed  Meckclios  had 
the  external  epidermic  layer  thickly  provided  with  fla«k- 
shaped  glands  opening  externally,  which  are  mentiomtl  by 
Keferstein,  but  about  which  Mr.  Macintosh  is  silent. 

The  interfascicular  substance  which  plays  so  largo  a  ]iart 
in  the  structure  of  the  body  wall  is  rather  undrrvniued  by 
Mr.  Macintosh.  It  is  a  kind  of  fibrous  connective  tissue, 
surrounds  the  dermal  structures,  carries  the  pigment  and 
forms  layers  between  the  cuticutar  hnd  muscular  layers  our- 
responding  to  that  separate  basement  layer,  uonfoundoilJi 
KeiVrstein  with  a  muscular  one.  From  this  stratum  tiume; 
separate  fibres  can  he  traced  entering  into  ttic  intcrap 
between  ihe  faacicuh's  of  outer  longiiuilinal  muscle*,  i 
tinuing  their  way  downwards  through  ihe  circular  ani 
teraal  longitudinal  layer,  finally  entering  into  Ibc 
cavity,  traversing  this,  and  again  cjimpletcly  piirrcui 
opposite  muscular  body-wall,  to  find  their  way  back  tn^ 
dermal  (issue. 
Stili  the  senarate  Gbies  of  thia  fibro-elasttc  atrom*  < 
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metrate  at  random  into  the  body  cavity,  but  mutually  com- 
bine, giving  rise  lofibroiisdiserpimcnU(PI.XlIl,fie,8)  placed  I 
at  regular  intrrvnis— one  between  eHch  iutestinal  ctecur 
and  serving  to  iittach  aod  carry  the  iutestine  (ff)  and  the  I 
einiill  anaiitomotic  blood-vessels  (e).  Moreover  these  vertical  i 
iiilercivcal  septa  arc  again  composed  of  two  separate  layers  j 
lyiog  close  aguinst  eacli  other  in  the  normal  condition  and  I 
sirparating  when  the  sexual  oreans  begin  lo  develop. 

Eggs  and  spermsaca  (/)  talte  their  origin  between  these  I 
layers.  The  fibrous  septa  might  be  regarded,  on  account  of  I 
all  these  peculiar  functions,  as  a  kind  of  primitive  mesentery.  / 

Cavity  of  the  Proboscidian  Sheath. 
Mt-  Macintosh  was  the  first  to  recognise  this  cavity  with 
proper  muscular  wall  and  its  chiiracteristic  corpusculated 
lid  as  entirely  separated  from  the  general  body-cavity  with 
ich  it  had  been  confounded  by  Kefcrstein  and  Quatrefages. 
is  cavity,  extending  through  the  entire  length  of  the 
— al,  was  present  in  all  the  species  which  came  under  my 
lice.     The  muscular  wall,  ordinarily  attached  tn  the  doraul 

the  body-cavity,  was  exceedingly  thick  in  Drepm 
\orHS  (n.  gen.),  being  chiefly  composed  of  circular  fibr 
tcrmixed  with  longitudinal  bundles.  The  inside  was  lined 
ith  elongated  papillsc.  This  stronger  development  of  the 
walla  no  doubt  stands  in  connection  with  the  great  facility 
^^*-  which  these  species  extrude  their  proboscidea. 


Ih  whic 
[lie  mil 
clntosl 
-uck.) , 


Proboscis, 


le  minute  structure  of  this  organ  as  described  by  Afr, 
ntosb  could  be  verified   in  numerous  specimens.     In 
verse  sections  of  the  proboscis  of  Meckelia  lomatotomua 
uck.),  the  curious  deviation  of  tibres   from  the  internal 
nd  external  circular  muscular  layers  presented  a  somewhat 
different  aspect,  the  mutual  interchange  of  fibres  not  taking  j 
"  Uce  on  one  side  only,  but  on  two  diametrically   opposed  I 
"■    ». 

itli  respect  to  the  anatomical  structure  of  the  armed  J 
iboscis,  my  conclusions,  are  chiefly  based  upon  the  different  | 
■cics  of  Drepanophorus  (n.  g.)' 

Mr,  Maclnlo^b   distiuguisbes  six    different  layers  in  lbe>l 
terior  part  of  the  enoplan  proboscis,  and  for  the  first  time] 
ttitions  tile  presence  of  a  separate  layer  with  rather  a  puz- 
character  (his  reticulated  or  beaded  layer),  enclosed 
For    mnrc   detnilg  sboul  ttiis    ((cnui,    viiU  Nieder).,    'Atcliir    tiic 


hj  the 
curioos 

of  ^B 
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between  the  longitudinal  muscular  ones.  This  layer  w  < 
conspicuous  in  the  Drepanopkarus  species,  and  conoista  a' 
loitg;iludinal  columns,  surrounded  and  united  by  bands  of 
fibrous  elastic  tissue  which  at  the  same  time  traverse  the 
longitudinal  muscular  coat  in  all  directions,  and  originally 
depart  from  the  external  and  internal  circular  layers  of 
elastic  tissue.     (Plate  XIII,  fig.  6.) 

These  columns  seem  to  consist  of  a  very  liomogcneoua 
tissue,  no  cut  ends  of  fibres  being  visible  in  vertical  scctiona, 
and  carmine  solution,  which  was  strongly  imbibed  by  the 
elastic  tissue,  never  tinged  them  in  the  least.  The  curioos 
fiask-shape  of  these  columns  in  vortical  sections  at  1 
led  me  into  the  error  of  regarding  this  layer  as  a  c 
of  euiall  glands. 

I  am  much  in  doubt  as  to  the  muscular  character  of  j 
circular  layers  e  f,  and  i  /,  which  are  held  as  such  by  \ 
Macintosh.  The  longitudiual  layer  I  m,\B  decidedly  ^i 
cular,  traversed  by  a  meehwork  of  interlaced  elastic  tusuii^ 
remarked  above.  Neither  do  I  wish  to  follow  Mr.  Maclnto 
in  regarding  the  external  and  internal  portions  of  this  layer  tu 
two  distinct  muscular  couts. 

Externally  this  part  of  the  proboscis,  when  extruded,  is 
covered  with  thickly-set  papilla,  which  are  composed  of  fine 
translucent  rods  sticking  together.  They  produce  a  gela- 
tinous mucus,  and  render  the  proboscis  m  a  high  degrM 
sticky.     A  separate  papilla  is  figured,  Plate  XIIIi  fig.  7.   .^~ 

The  structure  of  the  stylet  region,  central  and  Isti' 
stylets,  is  treated  in  extenso  by  Mr.  Macintosh.  I  only  % 
to  point  out  the  curious  difference  existing  in  this 
between  Drvpanopkorus  (n.  gen.)  and  all  other  Nai 
hitherto  known.  Instead  of  the  usual  transparent,  struri 
central  stylet,  with  its  swollen  base  and  the  peculiar  i 
cular  arrangement  surrounding  it,  these  species  carry 
crooked,  dark-brown  hook,  pointed  at  the  anterior,  blunt  at 
the  posterior  end,  and  held  in  position  by  a  Tin(*-sha])ed 
internal  elevation  of  the  proboscidean  wall.  A  special  mos- 
cular  development  in  this  region  and  natural  stylet  sacs  arc 
totally  absent,  a  reservoir  filled  with  a  greenish  fluid  aa  well  as 
traces  of  an  cjaculatorj  duct  being  visible. 

f>omcthing  analogous  was  very  vagif  i      i       .  ■  M. 

Dc  tiuatrcfagcs  for  his   Cvrfbratvlm  n,"  ' -■m 

Max  Schultxe  nor  Mr.  Macintosh    (nl.  ilio 

species  in  his  genus  Amphipona)  belictt.>l  •>:  ..^^-  >->ii<-i  tit«<^ 
of  the  ubscrvntious.  Ilie  finding  of  three  new  spocin  pi^ennH 
irig  B  ni<arly  similar  styh-t-shapo  coufirnis  the  validitj ofe^J 
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gestive  and  Circvlalory  System. 

!  with  Mr.  Maclntiwh's  alalemeiite  I  found  the 
lopU  situated  before  the  gaiiglin,  vcntrally,  a 
little  behind  the  npL'iiing  for  the  proboscis,  lu  Meckelia  soma- 
tolomus  the  cUiuted  (esophagus  is  distinct  from  the  subse- 
quent jiart  of  the  digestive  cavity  in  which  the  coccal  ap- 
I>eudagcs  appear.  The  cesuphagus  is  further  provided  with 
Tcry  thick  glandular  walls.  In  Dre/ihanopkoms  it  is,  on  the 
contrary,  very  short,  provided  with  thick  glandular  walls  even 
before  the  ganglia,  whilst  the  regidar  riscal  appendages  make 
^  'r  appearance  at  no  great  distance  behind  these. 

'he  circulatory  eystfm  in    Drepanophonu  shows   many 

ts  of  resemblance  with  the  same  appuratus  in  Borlasia 

tli'Iu   (Amphiporus   spectabiUs,   Mclnt.)    as    described 

hy   Kefereteiu.     Besides  the  three   longitudinal   vessels   a 

great    number  of  anastomotic  vessels,  perpendicular  to  the 

first,  occur,  one   in  each  interc<Kcal  space.     The  contained 

id  carries  numerous  red  blood- corpuscles,  which  proved    , 

examination  with  the  spectroscope  to  owe  ihoir  colour- 

ig  to  hiFmoglobin.     This  fact  was  already  ascertained  for 

PoUa  ianffuirubra  by  Mr.  Ray  Lankester.' 

For  the  larger  Bnrlasian   forms,  such  as  Meckeiia  soma- 
totimiHS   {heuck.],  PoUa  i/eniculata  (Delle  Ch.),  whose  dark 
igmentation  prevents  their  being  studied  uiiiler  compression, 
cotild  ascertain  in  longitudinal  sections  that  here  two  fine  , 
itomotic  vessels — one  for  every  intercoccal  sptice — unite  1 
dorsal  vesstd  with  the  two  lateral  ones. 
As  XoMecMia  somatolomva  {Leucii.),  Cerehratulns  margi- 
;U5fKef.),  my  observations  confirm  those  of  Mr.  Macintosh, 
'fco  found  in  this  species  the  vessels  in  their  oidinary  place, 
to  the  nerve-trunks,  thus  contradicting   Kefcrstcin's 
letnents  on  this  jioint.     I  cannot,  however,  agree  with  Mr,  . 
ilntoah  in  regarding  the  position  of  tJiese  blood-vessels 
the   Borlasians  as  quite  constant.     Folia  ffeniculata,  (or  I 
>mple,  carries  its  lateral  vessels  nearly  in  the  middle  of  the  1 
'.y  cavity,  suspended  by  connective  tissue  under  the  intes- 1 

Mervous  System. 

^difference  which  exists  between  Enopla  and  A.nopla  in 
If ct  to  Khape  and  position  of  tlie  ganglia  and  nerve-trunks  I 
I  alntady   pointed  out  by   preceding   investigators,  and! 
tarly  slated  by  Mr.  MuclutosU.     A  corresponding   differ*^ 
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cnce  in  the  cephalic  sacs  (Beferstein's  side  organs)  pro 
goes  alont;  with  this,  as  I  will  further  on  endeavour  to  8h(J 

nonrr]!  ly  the  ganglia  are  of  a  red  colour,  paler  in  ihe  Om- 
malopteana,  miirh  deeper  and  richer  in  the  large euoplan  forms, 
Siici\a.sMeckelia»oinatolomu»,Meckelia  Ehrenierg.,  &c.  Tothe 
kindneis  of  Mr.  Rfiy  Lankester,  then  also  at  the  Zoological 
Station,  I  am  indebted  for  the  use  of  his  excellent  niicrospec- 
troBcope,  which,  applied  to  the  diffused  colouring  matter  of 
these  nerve -cent  res,  left  no  douhts  about  its  chemical  con- 
stitution. It  showed  the  two  absorption-bands  of  oxyhtemo- 
globin  wilh  great  distinctness.  Mr.  Lankester  had  found  a 
few  years  ago  hiemoglnbin  in  the  ventral  nerve-chain  o( 
Aphrodita,  and  the  curious  fact  of  ita  occurrence  in  nerrc 
tissue  now  stands  isolated  no  longer.  It  must  be  observed 
that  in  the  same  species  which  showed  this  so  strongly  the 
blood  was  quite  colourless  and  devoid  of  corpuscles,  which 
are  tinged  by  hsEraoglobin  in  some  other  Nemertean  spi-cics, 
as  mentioned  above. 

Investigations  into  the  minute  histological  structure  of  the 
four  lobes  of  the  ganglion,  soldered  together  in  front  by  the 
superior  and  inferior  commissures,  show  that  a  thick 
bundle  of  exquisitely  fine  fibres  occupies  the  middle  of  each 
lobe.  A  thick  layer  of  nerve-cells  surrounds  this  kind^ 
axis  on  all  sides.  These  nerve-cells  are  imbedded  in  a  a 
lemma-shcath,  as  described  by  Leydig',  and  varj-  in  size, 
smaller  ones  are  the  more  numerous,  still  the  larger  ( 
occur  very  regularly,  often  attaining  a  diameter  of  6(J  mm. 

The  central  fibrous  bundles  of  each  of  the  four  ganglionic 
lobes  unite  in  the  commissures,  forming  a  closed  ring.  Those 
of  the  inferior  lobes  continue  their  course  backwanls  in  !' 
nerve-trunks,  those  of  the  superior  lobes  penetrate  \ 
interruption  into  the  tingrie  of  the  cephalic  aacs,  wbi< 
behind  these  lobes  iu  immediate  coiilnct  with  them,  en 
there. 

The  lateral  nerve-trunks,  whose  different  poxition  in  the 
Borlasians  and  in  the  Ommatopleans  has  been  clearly  pointed 
out  by  Mr.  Macintosh,  show  two  different  constituent  nle- 
inents,  viz.,  (I)  the  above-mentioned  central  bundle  of  fibres, 
and  (2)  atktath  of  nerve-celU,  thicker  in  Ihc vicinity  of  llie 
gat^lta,  thinner  further  backwards,  but  accompanring  the 
tmnk  in  its  entire  length.  The  size  of  the  nerve-celts  agrees 
witii  tliat  of  the  umaller  celU  in  the  central  ganglU.  Mr. 
Macintosh  has  not  remnrkfd  this  ctrllular  coating.  " — 
speaks  of  a  fihrn-granular  matrix  of  a  rrddifh  hup  eoc' 
the  ncrvc-lmnks.     The  red  colour  is  cjiused  hy  (bote  i 


.     tltick 
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cells  being  like  thoBe  of  the  ganglia,   tinged   with   htenio- 
globin. 

In  Drepanophoms  (n.  gen.)  the  position  of  the  nerve-trunks 
reminds  one  of  the  genus  Oerstedia  (Quatref.),  as  they  lie 
ngain»!t  the  ventral  wall  of  the  body  cavity,  and  have  conside- 
rably approached  the  median  axis  of  the  animal.  The  state- 
ment of  Mr.  Macintosh  as  to  the  position  of  the  nerve-trunks 
iu  the  Meckclian  type,  viz.,  between  the  circular  and  the  inner 
lon^tudlnal  muscular  coats  ('  Transactions  of  the  Royal 
Society  of  Ediuburgh'),was  confirmed  in  none  of  the  numerous 
Mediterranean  representatives  of  that  genus,  who  all  carried 
the  nerve- trunks  outside  the  circular  layer. 

The  Cephalic  Furrows,  so  conspicuous  in  the  larger  Mec- 
liao  species,  often  less  distinct  in  the  enoplau  forms,  are 
liversally  in  connection  with  the  cephalic  sacs,  which  latter 
seem  to  take  a  different  position  in  the  Enopla  and  in  the 
Anopla.  The  shape  of  these  organs  in  the  armed  Drepano- 
phoruB  resembled  that  of  the  "  side  organs  "  in  Keferstein's 
Borlasia  tplendida,  though  they  were  situated  more  behind 
the  ganglia.  They  were  connected  with  these  by  four  com- 
missures, which  passed  uninterruptedly  from  the  ganglionic 
texture  into  that  of  the  cephalic  sac.  Furthermore,  they 
i«bowed  pigmented  spots  and  a  small  knotty  elevation  on  one 
'"  ,  which  reached  into  the  cephalic  furrow,  I  could  not 
Le  out  distinctly  whether  an  internal  ciliated  canal  was 
|)resent  or  not.  In  other  enoplan  species  the  position  of  the 
"side  organs"  is  generally  in  front  of  the  ganglia,  with 
which  they  are  connected  by  only  one  commissure. 

The  Borlasian  subdvision  shows  a  rather  diflerent  distribu- 
tion of  the  parts.  The  cephalic  sacs  lie  behind  the  ganglia ; 
tliiy  have  a  spherical  or  pyriform  shape,  and  generally  a 
distinctly  visible  internal  ciliated  canal,  corresponding  with 
the  cephalic  furrows  and  permitting  the  sea-water  to  enter 
freely.  In  their  posterior  portion  they  carry  translucent 
globules  figured  successively  by  Van  Beneden,  Macintosh, 
nnd  myself. 

The  structure  of  the  cephalic  sacs  in  this  subdivision  was 
studied  by  me  in  several  series  of  sections  through  them 
itnd  through  the  ganglia,  a  reconstruction  of  the  whole 
being  in  this  way  obtained.  It  then  became  evident  that 
their  constitution  entirely  corresponded  with  and  immediately 
passed  into  that  of  the  ganglionic  lobes.  Not  only,  as  1 
rcmwrked  above,  do  the  central  bundles  pass  from  the  ono 
into  the  otlitr,  but  the  enclosing  layer  of  nerve-cells  is  quite 
as  thick  and  conspicuous  ;  the  central  ciliated  canal  can  be 
traced  in  these  transverse  sections  with  perfect  actuiaa'^,  V. 
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terminates  in  the  central  fibrous  bundle,  continues  Itsi 
directly  through  the  tissue  of  nerve-celU,  passes  upwaruu 
the  space  left  free  between  the  superior  mid  inferior  lobt's 
(Heckelia  somatotomus),  finally  to  find  its  way  into  the 
cephalic  furrows.  The  same  sections  with  identical  results 
were  made  by  me  of  Borlasia  oUoacea  from  the  Dutcli  coast ; 
nerve-cells  and  canal  were  ouite  as  distinct. 

The  cephalic  sacs  in  the  Borlasians  must  on  these  grounds 
be  regarded  as  belonging  morphologically  to  the  ganglionic 
texture  with  which  they  are  in  uninterrupted  continuity.' 
Now,  as  it  is  chiefly  in  this  group  that  the  ganglionic  liastu* 
contains  a  considerable  quantity  of  hieraoglobin,  with  its  well- 
known  property  of  binding  free  oxygen,  and  as  the  oxygenated 
sea-water  Itas  a  free  access  to  the  ha>moglobinous  nerve- 
cells  by  means  of  the  cephalic  furrows  and  ciliated  canals,  I 
do  not  hesitate  to  regaid  the  cephalic  sacs  as  a  sjivcial  respi- 
ratai-y  apparatus  providing  the  cephalic  kamoglobin  with 
fresh  supplies  of  uxygen. 

How  this  respiratory  process  in  the  centrtU  nervous  system 
may  iiiti'ence  the  organisation  and  the  life  of  these  »nl- 
mafs  remains  for  the  present  unesplained,  as  long  as  similar 
observations  in  other  groups  have  not  yet  been  made  ntK~ 
which  comparative  researches  might  be  based, 
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I  have  little  to  add  to  what  is  mentioned  by  Mr. __, 

tosh  under  this  head.  The  change  whicli  take*  place  to 
the  intercoceal  dissepiments  when  Ihe  generative  produeU 
make  their  first  appearance,  and  the  space  occupied  by  theiK! 
between  the  constituent  plates  of  these  dissepiments  basbeeu 
already  mentioned  above  (Plate  XIII,  fig.  8).  GcnitiJ  aper- 
tures giving  access  to  these  cavities  were  present  on  the  dorsmi 
side  of  the  animal.  Generally  the  emission  of  theeranor  the 
spemift  look  place  by  all  the  apertures  simultaneously.  My 
observations  on  the  development  of  Borlasia  olivacea  agree, 
as  far  an  they  have  been  made,  with  those  of  Mr,  Macintosh. 
Circumstances  han>  prevented  me  from  carrying  on  con- 
tinuous series  of  experiments  on  the  dovelopmciit  uF  other 
species  where  the  more  interc^tine  PiUdium  Iitm  n»ke«  iti 
xppcarutice  in  the  vvolutioiinl  cycle. 

'  The  iijipt'iiraTiri^  Mixiwlinifs  priHenled  fn  Bjefjaiji  i.'frwm:  na  if  tl.f-j 
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■  fomeNsw  Points  in  the  Structure  o/Auphioxus,  and 

TAei'r   Bearinr   on  the   Morpholoqv   of  Vertebrata. 

By  E.  Ray  Lankester,  M.A.,  F.R.S.,  Fellow  of  Exeter 

College,  Oxford,   and   Profesaor   of  Zoology    and   Com-  J 

|>arativc  Anatomy  in  University  College,  Londoi 

With  tlie  assistance  of  my  pupil,  Mr.  Fanning,  of  Exeter 
College,  I  have  recently  (December  to  March)  prepaiedalarge 
number  of  specimens  of  Ampkioxus  by  means  of  transverse,  \ 
oblique,  horizontal,  and  vertical  sections.  The  specimens 
were  collected  by  rae  at  Naples  ia  1871  and  some  1874, 
iverc  preserved  in  absolute  alcohol  simply,  others  had  been 
previously  treated  with  dilute  picric  acid  (according  to 
Kleinenbeig's  plan),  others  had  been  first  of  all  placed  in 
tl.  MiiUer's  fluid.  The  dissection  and  slicing  of  these  sjieci- 
mens  was  carried  on  in  the  histological  laboratory  of  Exeter 
College,  but  I  had  also  made  some  examination  and  drawings 
of  Am/i/Uoxus  in  the  living  state  when  at  Naples. 

Becently  altention  has  been  directed  to  certain  points  of 
slnicture  in  Amphioxut  by  Haeckel,'  by  Ludwig  Stieda,^ 
by  Huxley,*  and  by  Wilbelui  Midler.^  There  is  a  remark' 
iible  divergence  on  many  points  in  the  statements  of  these 
iuiii  earlier  writers,  and  whilst  awaiting  the  completion  of  the 
drawings  which  Mr.  Fanning  intends  to  publish  in  illustra- 
tion of  the  anatomy  of  the  Lancelot,  I  may  briefly  set  down 
some  of  OUT  more  important  conclusions.  I  shall  refer  to 
tlic  illustrations  in  the  memoir  of  Stieda  ('  M^m.  de  I'Acad. 
St.  Petersbourg,'  \-ii  s^e,  tome  xix.  No.  7.  Plates 
1 — IV),  which,  though  inaccurate  in  some  important  respects 
and  deficient  in  detail,  w^  enable  me  to  make  clear  my  mean- 
ing in  the  absence  of  special  illustration. 

There  arc  two  causes  which  seem  to  have  led  to  a  diversity 
of  opinions  iu  counection  with  the  anatomy  of  Amphioivt,  \ 
Firstly,  the  action  of  the  reagents  which  are  used  for  preserving  I 
^"   specimens  leads  according  to  circumstances  either  to  an  ' 

}e«>ive  distension  of  cavities,  accompanied  by  the  separa- 

B  of  membranes  which  are  in  \\ie  living  state  adherent  one  | 
lOthet;  or  on  the  other  hand  the  reagent  brings  about  on 

I  >  Erust  Eaockol, '  Anthroiiogcuio,'  [>.  C67.    Leipzig,  1S7'(. 

1^^  SttodJi,  "  Sladien  ueber  iea  Ai»phioxu3  loncoolatDs,"  '  Mem.  de  PAcid. 

t. P«t«nboiu]g,'  vii  Krie,  tome  xix.  Ho.  7, 1873. 

"    '    ,  "Tbc  CluaiJlciitioii  of  Animi^"  'Quart.  Jouid.  Micrai. 

.,  187*. 
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I  and  shrinking.     Seoondly,  the  s 


harynx 
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at  wliich  the  specimens  are  taken  may  be  either  i 
the  generative  products  are  uudeveloped  or  that  in  which  ihey 
are  in  full  maturity,  and  accordingly  very  considerable  differ- 
ences in  the  parts  connected  with  the  rcproductire  organs  are 
to  be  observed.  These  causes  will  not,  however,  explain 
such  a  statement  as  that  of  Stieda,  namely,  that  the  pharynx 
is  no/ perforated  by  sliia  leading  to  the  atrial  chamber.  Ibis 
is  simply  an  error  of  observation. 

1.  The  Pharynx. — It  is  not  diSicult  to  satisfy  one's  self 
the  examination  of  sections  and  detaclied  flakes  from  the  ( 
rynx,  that  it  is  really  perforated  by  oblique-running  cfe  , 
and  that  these  form  a  communication  between  it  and  the  atrial 
chamber  which  opens  to  the  exterior  by  means  of  the  ab- 
dominal pore  (atriopore).  Stieda's  statements  on  this  point 
appear  to  me  to  be  quite  erroneous.  The  atrial  chamber  (posto- 
ral  atrium  or  epic<ct),  like  the  mouth  cavity  (prfporal  atrium), 
is  lined  with  a  brown  pigmented  membrane  which  is  con- 
tinuous developmen  tally  (in  accordance  with  Kowalewaky's 
observations  as  to  the  mode  of  development  of  the  atrial 
chamber]  with  the  cpiblast  in  each  case.  Now,  thin  brown 
pigmented  membrane  servet  as  a  clear  and  maple  line  ofdtmar- 
cation  by  which  to  trace  out  the  limits  of  the  atrial  chamber. 
Stieda  has  not  made  use  of  this,  and  has  not  at  «H  correctly 
represented  the  membranes  which  form  the  wall  of  the  atriu 
and  neighbouring  chambers.  The  brown  pigmented  mem- 
brane can  \ie  traced  in  a  vertical  right  andleti  section  from 
the  raphe  in  the  middle  line  of  the  ventral  wall  (z  oC&g.  4, 
Plate  I,  Stieda)  alotig  the  muscular  floor,  over  the  sweUinK 
generative  sac,  up  to  the  muiicular  lateral  wall  (<pipM^^| 
whence  it  passes  across  to  the  suspended  |)haryiix.  Here  i(^^H 
be  followed,  clothing  each  bar  on  the  outer  or  atrial  *i<fo,4^^| 
also  continued  across  the  short  transverse  bdrs,  but  pldrir^ 
and  certainly  enough  abietit  (as  is  all  tissue  or  membrane) 
fram  the  space  between  succettioe  ban.  It  may  be  followed 
down  to  the  lower  border  of  the  pharynx,  and  so  traced  over 
the  structures  of  the  right  hand  ns  of  the  left  hand  side  of  ih« 
section.  The  same  membrane  is  reflected  over  the  LCEcum. 
Thus  this  brown  pigmented  membrane,  which  may  be  callod 
the  atrial  tunic,  gives  a  ready  meannof  detcrmininE  the  boun- 
daries and  coitnectiona  of  the  atrial  chamber.  It  ix  to  be 
observed  that  the  atrial  tunic  is  not  equally  pignK-nlK>d 
througlumt,  iM-ing  especially  deficient  incolouniig  matter  at 
that  part  where  it  pa«teit  from  the  epiplcumi  wall  of  the 
atrium  to  the  pharytn.     Of  its  cputinuily  there  is  not,  how- 
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form  of  the  pharynx,  the  structure  of  its  walls,  and  medial 
'lids  which  1  caimot  enter  into  without  figures. 

S,  Boundarietof  the  atrial  chamber. — Anteriorly  the  atrial  I 
lamber  commences  with  the  pharynx  ;  posteriorly  it  is  con- 1 
inued /or  beyond  the  atrial  pore,  as  far  back  as  the  anus. ' 
But  it  ii  to  be  noted  that  after  the  atrial  pore  is  passed  the 
atrial    chamber   (still  lined  by  its  pigmented  atrial  tunic) 
becomes  very  much  diminished  in  size  and  pushed  on  one 
^e  (viz.,  the  right)  by  the  enlargement  of  the  true  peri- 
ceral  space  or  coalom.     In  the  region  beyond  the  atrial 
'6  the  atrium,  iu  transverse  section,  is  reduced  to  a  space 
third  the  size  (or  lebs)  of  the  ccelom  in  the  same  section. 
S.   ITu-  true  perivisceral  space  or  calom. — The  apace  which 
enlarges  posteriorly  is  represented  throughout  the  course 
(he   intestine,  and  has  been   correclly  figured  by  Sticda 
to  general  features  in  his  Plate  I,  fig.  7  and  Plate  II,  fig.  J 
lue  space  in  question  is  perivisceral,  extending  round  the  I 
iteBtine.      It  is  traversed  by  certain  blood-vessels  and  itself  i 
intains  a  coagiilable  fluid.     It  lies  between  two  pairs  of 
membranes  which  are  readily  distinguished.     The  outermost 
is  formed  by  the  visceral  reflection  of  the  pigmented  epithe- 
lium of  the  atrial  tunic  and  a  fibrous  supporting  layer  placed 
beneath.     Then  follows  the  space.     Forming  its  intestinal  J 
boundary  we  find  another  fibrous  layer,  and  internal  to  this  I 
we  have  the  very  thick  intestinal  epithelium.  1 

This  space  is  continuous  with  the  uppermost  of  the  series 

of  chambers  lying  between  membranous  outgrowths  of  the 

haryngeal  bars,  by  means  of  which  the  upper  part  of  the  per- 

irated  pharynx  is  attached  to  the  walls  (epipleura)  of  the 

ler  part  of  the  atrial  chamber.     It  is  also  continuous  with 

narrow  space  between  any  two  folds  attached  to  a  single 

(see  below),     Stieda  {p  in  figs.  3,  4,  Plate  I)  correclly 

tgns  the  uppei-most  of  these  chambers  to  the  pleuroperi- 

leal  cavity  (as  distinct  from   the  atrial   chamber).     The 

lorn  in  the  region   of   rhe  pharynx  becomes   very  much 

Inced,  but  it  is  obvious  enough  between  the  ciscum  a 

ynic  in  a  transverse  section.     It   can   be   traced   as 

much  reduced   lymph-spaee  in   mid-line   both   above  I 

below  the  pharynx  in  transverse  sections.     Figures  are  ' 

sflary  to  render  its  exact  position  in  eacJi  region  intel- 

le.     It  is  further  traceable   beneath   the  parietal  (epi- 

ral)  layer  of  the  atrial  tunic,  being  dilated  in  this  position 

points,  especially  in  the  region  of  the  body  poa- 

tbe  atrial   pore.     The  genitalia  are  developed  in 

I  dilatations  of  the  cislom. 

feferat  tttlachmwrtt,  at  wayenwir^ 
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folds  of  the  phar!/nx.—  StieA&  lias  figured  these,  btit  i 
quite  correctly  (figE.  3  and  4,  Plate  1),  They  consist  ofW* 
appear  in  transverse  section  as  fibres  passing  horizonf 
from  the  uppermost  bars  of  the  pharynx  to  the  wall  oS 
atrial  chamber.  In  reality  they  are  membranous  fulds^l 
tending  for  some  length  along  the  bars  to  wliicli  they  WC 
attached.  They  become  more  numerous  as  one  advancvi 
from  the  posterior  to  the  anterior  region  of  the  pharynx,  and 
in  conformity  with  a  change  in  the  shape  of  the  cross-section 
of  that  organ  and  tlie  disappearance  of  the  testicular  and 
ovarian  pouches  in  the  anterior  region  of  the  body.  th*y 
become  developed  from  all  the  bars  of  the  hiteral  region  of 
the  pharynx.  These  folds  may  be  in  parts  adherent  to  the 
lateral  wall  of  the  atrial  chamber  on  each  side,  and  are  very 
possibly  muscular.  The  folds  are  double,  being  in  fact  bat 
flat  sacs  formed  by  the  outgrowth  of  the  atrial  tunic  andjf 
subjacent  fibrous  layer  on  alternate  chitinous  bare.  "T 
bars  which  do  not  give  rise  to  a  fold  are  tubular  ;  tliose  wU 
do  are  solid.  Each  fold  contains  between  its  larael* 
lymph-space  (part  of  the  coelom).  The  spaces  between^ 
double  folds  are  open  posteriorly  to  the  atrial  chamber^  % 

the  pigment  of  the  atria!   tunic  does  not  comjdetely  a 

them,  and  on  the  median  side  they  are,  of  course,  widdy 
open  to  the  pharynx  by  the  two  long  slits,  one  on  each  side, 
of  a  tnbuLir  pharyngeal  bar  which  is  devoid  of  a  fold.  I 
propose  to  call  these  structures  respectively  phai 
pleural  septa  or  ljTnph-5acs,and  pharyngo-pleural  intcr-i 
Pigmented  canals  (cerlebrnte  renal  organs). — In  cxai 
transverse  sections  oiAmphioxus,  as  we  advance  from  t 
forwards,  we  come  to  a  part  where  the  atrial  chi 
occupied  by  the  lateral  generative  pouches,  by  the  cop 
just  given  off,  and  by  the  so-called  arsophagus.  A  few  «l 
front  of  this  we  get  the  first  bars  of  ihe  pharynx  appci 
and  then  what  might  be  mistaken  for  the  first  phi 
pleural  septum  is  detected  on  each  side,  \\z.  a  band  r 
across  from  the  dorsal  region  of  the  pharynx  to  join  tl 
wall,  and  leaving  a  considerable  space  on  each  side  of  theeu)^ 
chonlal  attachment  of  the  pharynx.  A  piur  of  vaxcuUr 
trunks  lie  in  each  of  these  spaces  near  the  fiimmit  of  |j' 
pharynx.  The  space  on  enen  side  runs  tbroughnul 
length  of  the  pharynx.  It  is  correctly  marked  as  plcurc 
loneal  cavity  In  Stieda's  PI.  I,  figs  3  and  4.  " 
t]u>  Kpaee,  which  may  he  called  the  pharyn 
can  be  tracod  to  complete  »eparaliun  from  ( 
canal  existing  only  as  a  split  in  the  double  G 
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as; 

idch  the  genital  glands  are  placed.  In  each  pliarjm^o*' 
reul  coclom  at  its  commencement  si  deeply  pigmeiiled  cauiil  is 
tell  in  scftioti  iiiiiteiirin){  ns  »  tliick  irregulur  ring,  lined 
ithin  by  u  dark  bvuwn  luciubrauc,  tlic  pigment  gniuuUs  of 
aich  are  disposed  precisely  as  in  the  atriHl  tunic.  The 
ng  thus  seen  in  the  »ection  is  attached  to  the  body  wall 
rpipleur)  by  one  side,  the  rest  of  the  ring  projecling  freely 
mto  the  pharyngo -dorsal  ca'lom.  As  far  as  I  have  ycl.  been 
Tile  to  ascertain,  this  canal  is  open  at  each  end,  posteriorly^ 
Klunutitcating  with  the  atrial  chamber,  anteriorly  considcr- 
bIv  contracted  and  possibly  closed. 

FThB  pigmented  canals  aie  constant  in  position  and  form. 
Tbave  found  ihem  in  several  specimens  always  in  the  same 
lace  and  equally  developed  both  in  males  and  females. 
e  is  not  much  difficulty  in  tracing  a  similarity  of  rela- 
between  the  pignienied  canals  of  Amphioxus  and  a 
.Igle  pair  of  the  funncl-likc  canals  which  bnild  up  the  renal 
jgan  of  higher  Vertebrata.  On  this  subject  I  shall  add 
one  reflection*  l>elow. 

Lateral  folds  {metapleurit) ,  lateral  canals,  ventral  canals, 

|4nd  plaited  epHhelium. — The  lateral  canals  have  acquired 

'"-lecial  interest  and  importance  from  the  suggestion  by  Pro- 

»8or  Haeckel  that  they  represent  the  primitive  renal  ducts 

.f  bi|$her  vertebrates. 

I  Stwda  figures  these  canals — the  space  in   the  lateral  or 
lar^nal  fold  (metaplenr)  which  stands  up  as  a  ridge  on 
ich   side   of  the   ventral  area  of   Amphioxus — as  seen  in 
.insverse  sections ;  hut  they  are  somewhat  over-distended 
\  lu»  specimens  by  fnd-osmotic  action.    Professor  Huxley  ia 
dined  to  deny  tlieir  existence,  and  it  certainly  is  the  tact, 
It  in  specimens  preserved  in    absolute  alcohol  they  ar^' 
runt  by  ea^-osmotic  action  to  a  very  small  size.     Professor  I 
vilhelm  Miiller,  of  Jena,  asserts  their  existence  and  speaks.'^ 
[  them  as  lymph  spaces.     This  appears  to  mc   to  be  thej 
rrcct  view  of  their  nature,  and  it  would  be  better  to  cease"] 
wking  of  them  as  '  canals/  since  tbey  have  no  opening^J 
her  before  or  behind,  but  are  simply  loose  spaces  in  thftj 
SlcataneouG  connective  tissue.      Tliat    they  have  a    reaj^ 
utencc  is  proved  by  the  presence  in  ihem  of  cuagnlatei 
rouB  6iiid,  and  by  other  facts  to  be  detailed  below. 
iTlie  ventral  canals  of  Stieda's  memoir  (/  r")  have  a  dL 
mt  nature.     They  arc  undoubtedly  artifact.      They  li 
^,ween  the    epidermis  and    the   snbepidermic    conncctiTi 
kanc,  whereas  the  lymph  spare  of  tlic  mctapleuru  or  latere 
ptral  folds  lies  helwcen  two  layers  of  connective  lissui 
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Huxley  has  drawn  attention  to  the  very  strongly  markl 
plaiting  or  longitudinal  grooving  of  the  venttal  integument. 
This  18  imperfectly  figured  by  Stieda,  but  in  specimens 
preserved  in  absolute  alcohol  it  is  very  strongly  marked.  In 
cross-section  of  specimens  preserved  in  picric  acid  (afterwards 
in  alcohol)  the  longitudinal  grooving  is  seen  as  a  Berics  of 
closely  adpressed  papillee  (the  cross-sections  of  longitudinal 
folds).  They  vary  in  number  from  six  to  eight  on  each  aide 
of  thf  median  raphe,  and  are  not  always  the  aame  in  number 
oil  the  two  sides.  The  epithelium  which  covers  them  does 
not  differ  from  that  of  the  rest  of  the  surface  of  the  body. 
Professor  Huxley  has  observed  these  plaits  in  the  living 
animal,  and  my  friend  Mr.  Balfour,  who  has  recently  (at  my 
request)  been  so  obliging  as  to  examine  living  specimena 
of  Amphioxus  at  Naples  as  to  their  occurrence,  report* 
that  in  the  winter  and  spring  (when,  it  must  be  remem- 
bered, the  genital  products  are  not  fully  developed)  these 
'  rugse'  are  always  present,  and  can  be  seen  without  subject- 
ing the  animal  to  any  restraint.  Mr.  Balfour  further  statea 
that  the  plaits  differ  sometimes  in  number  on  the  two  sides 
of  the  mid<lle  line,  and  also  become  more  or  less  distinct 
according  to  the  distension  of  the  atrial  cavity. 

I  was  led  to  ask  for  this  information  concerning  the  living 
Amphioxus  since  I  have  some  specimens  of  the  animal  taken 
in  May,  when  fully  distended  with  ova  (preserved  first  for 
a  week  in  Miiller's  fluid,  then  in  weak  and  subsequently  in 
absolute  alcohol),  which  specimens  show  in  transverse  sec- 
tions no  trace  of  the  plaited  epithelium  of  the  ventral  sur- 
face. The  atrial  chamber  is  largely  disleniled  by  the  massive 
generative  products  and  the  ventral  musculature  and  in- 
tegument is  stretched  out  tight  and  smooth.  What  is  still 
more  remarkable  in  these  specimens  is  the  absence  of  ihr 
metapleura  which  were  figured  by  Johannes  MuUer  in  1842, 
and  which  in  specimens  preserved  in  absolute  alcohol  present 
the  curious  in6ection  towards  the  middle  line,  so  as  to 
form  an  incomplete  euhventral  canal,  as  described  by 
Professor  Hunley  and  subsequently  by  Professor  Wilhttm 
Miitler  in  almost  the  same  words,  and  as  shown  by  many 
sections  cut  by  Mr.  Fanning  and  myself.  It  appears  that 
in  conseqnenciT  of  the  dixtension  of  the  atrial  chunbi-T 
by  the  swelling  genitalia,  not  only  are  thi^  plaits  of  (hr 
Tcntral  integument  smoothed  away,  but  that  Ow"  ha^»  of  the 
triangle  which  the  latcm 
present*  in  transverse 
cmiuDd  in  length  that  r  i 
'  mora  tad  mon  ebtttsc  -.^ 
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lying  now  in  close  apposition  and  parallel  to  the  base.     TM 
explained   by  the  diagram    (fig.   1).     The    remarkaH 


I 


Fffi- 1' — Uiagram  to  illuitrute  the  clinngG  in  the  lumen  of  tLc  metapkn 
of  Amptiioxn*,  cousequent  upon  distcnsiou  of  tlic  atrial  chamber. 

variety  of  connectivp  tissue  by  which  ibe  outer  (liorsal)  wali; 
of  the  latcro-venttal  lymph  space  is  foiined,  which  Wilhelm' 
Miiller  compares  to  erectile  tissue  (see  Stieda,  fig.  4,  _, , ,  " . 
possibly  connected  with  this  periodical  distension  whiclvl 
must  recur  at  every  breeding  season.  In  the  living  speci- 
menB  which  I  examined  last  year  the  latero-ventral  folds  or 
metapleura  (which  are  obvious  enough  when  the  sexual  pro- 
ducts are  of  half  size)  did  not  cover  in  the  ventral  integu- 
ments, but  atood  up  on  each  side  of  it,  leaving  a  broad  area 
absolutely  exposed  between  them.  On  placing  such  speci- 
mens in  alcohol  the  water  in  the  atrial  and  other  cavities  is 
removed  and  the  whole  organism  shrunk,  and  then  it  is  that 
the  metapleura  (latero-ventral,  lateral  or  marginal  folds) 
project  inwards  to  form  an  incomplete  subventral  canal. 

By  the  side  of  Kowalewsky's  statements  as  to  the  ejection 
of  the  eggs  {'  ausgeworfen')  is  the  word  he  uses)  from  the 
mouth  of  Amphioxus,  I  cannot  admit  Prof,  Wilhelni  Miiller's 
conclusion,  who  says  that  the  eggs  mual  pass  out  by  the 
atrial  pore,  together  with  the  water  from  the  braiichi.il 
Bac.  He  adduces  as  a  reason  that  the  branchial  slits  are  too 
fine  for  the  eggs  to  pass  in  between  them.  It  appears  to  me 
that  they  are  not  too  tine,  especially  in  the  anterior  region, 
and  that  the  e|^8  probably  do  escape  by  the  mouth  or  else 
(and  more  probably^  by  the  two  apertures  placed  one 
each  side  of  the  mouth,  which  Johannes  Miiller  first  di 
flcribed  (PI.  Ill,  fig.  4,  d,  Berlin  Akad.,  1842)  and  which 
one  appears  to  have  seen  since.  I  have  recently  found  these 
apertures,  as  to  the  existence  of  which  there  could  scarcely 
be  a  dnuht  in  the  face  of  the  positive  statement  and  drawing 
of  Johannes  Miiller;  and  I  will  now  direct  attention  " 
them. 

Bf/oidean   apertures    {J.   Miiller' g   pore*    of   the    lati 
"    ■-"     .     -  .uMtiott  Bie  iiVatei  owe  Ott 
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giiId  of  tlie  true  mouth  within  the  prsForal  atrium  or  opt 
continuation  of  the  epipleura,  which  forms  the  oral  boot 


folds  u 
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or  upper  hp  of  Ampltioxus,      They  do  not  commiii 
with  the  lyraph-spaci's  in  the  two  latero -ventral    folds 
J.  Miillcr  supposed,  but  they  lead  into  the  anterior  an, 
of  the  pharynx,  perforating  the  septum  which  divides  f 
oral  from  postoral  atrium.     They  thus  correspond  exw 
in  their  relations  to  other  parts  with  the  hyoidenn  sli 
the  young  Petromyzon  Planeri,  to  which  Prof.  Huxley  I: 
drawn   attention  in  the  comparison  of  the  heads  of  Petio- 
myzonand  Amphioxus  {'  Proc.  Roy.  Soc.,'  Jan.,  1875),    The 
existence  of  these  hyoidcan  apertures  in  Amphioxus  t 
to  confirm  the  truth  of  the  views  whieh  he  has  expre^twdj^ 
to  the  agreement  of  various  parts  in  the  two  animaU.         ^ 

Praoral  alrium  and  true  mouth,  or  pharyngeal  orifiee,i^^_ 
At  present,  in  the  absence  of  drawings,  I  will  merely  point 
out  that  the  so-called  buccal  cavity  is  formed  by  the  ^^ward 
continuation  of  the  two  lateral  growths  (epipleura)  which 
form  the  side-walls  of  the  atrial  chamber.  These  a  '  * 
parictcs  or  epipleura  ai  their  anterior  termination  rei 
disunited  in  the  middle  line  ;  but,  nevertheless,  on  sect 
of  its  liomology,  we  may  speak  of  the  unclosed  space  | 
well  as  of  the  closed  one  by  the  common  name  *  alritti 
The  pneoral  atrium  is  lined  by  a  membrane  dotted  ' 
brown  pigmei]t,  exactly  as  is  the  postoral  atrium  and  the  t 
pigmented  epithelia  are  (according  to  Kowalewsky)  develoi^^ 
mentally  continuous.  Posteriorly,  this  oral  cavity  is  cloeed 
by  an  obliquely -placed  inflection  of  its  walla.  In  the  lower 
part  of  this  obliquely -directed  wall  is  a  small  orifice  facing 
downwards  and  forwards,  and  surrounded  by  s  rery  t. 
and  powerful  sphincter  muscle.  Tins  orifice  (which  appi 
to  be  the  original  mouth)  leads  by  a  »horC  passage  apwi 
and  backwards  through  the  tliickness  of  ihe  spnini 
muscle  into  thu  capacious  pharynx,  which  abovo  extO!_ 
forward  beyond  the  vertical  plane  of  the  pharyiigea)  oiiBt. 
The  pharyngeal  orifice  and  sphincter,  when  that  porttoavj. 
the  pharynx  is  removed  and  looked  at  in  the  horiztmtai 
position  from  the  oral  side,  has  the  appearancro  of  «  solid 
cin-nlar  mass  with  a  conical  central  depression  narrowing  lo 
a  fine  passage.  On  piich  ^idc,  forming  the  ooglei  of  the 
pharynx,  are  I'^pu  the  duct-like  connections  of  that  organ 
with  the  hyoidean  slits  or  pon», 

StruciHre  of  the  NotocAord. — I  sin  ablt-   i"  (ntuiTm  Dr. 
H.    Ko»<sninnn    (' Vothandl.    der   Wiir/l-  I  il. 

Gracllichafl ,'  Ncun  Folge,  rol.  vi)  as  ii<  -    i 
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Heboid.     Dr.  Kogsmann  (for  the  knowledge  of  whose  paper  I 
»*vc  (o  thank  Mr.  F.  M.  Balfour)  was  wnable  to  find  similar 
"s  in  tte  rorrcsponding  opposite  or  ventnil  region  of  that  or- 

fnn,  though  there  tooacavityisohseTved  in  transverse  sec  I  ions, 
have  fonnd  sucli  cells  in  this  part  of  the  notochord  also. 
Muscles  of  the  median  portion  of  the  conjoined  epipleura 
I  {ventral  wall  of  the  atrial  chamber). — Sticda's  figure  8,  Plate 
I  ll,  is  incomplete,  in  that  amongst  other  things  he  omits  the 
toitgitudinal  miisciilar   bands   (related   functionally   to   the 
distension  of  the   atrial  chamber  and  the   opening  of   the 
atrial  pore).     These  narrow  longitudinal  bands  appear  in 
I  euch  a  section  as  detached  processes  on  the  inner  face  of  the 
I  t^ansver^e  muscular  mass. 

Relationship  of  the  epipleur,  atrium,  ealom  and  pifftnented 
9  canals  of  Amphiojnis  to  the  cavities  and  canals  of  higher 
I  Vertebrala.  The  remarkable  suggestion  of  Professor  Huxley 
I  to  the  effect  that  the  peritoneal  cavity  of  the  higher  Verte- 
I  brala  might  correspond  genetically  to  the  atrial  chamber 
1  of  AmphiosuB,  and  might  then  be  distinguished  as  an 
I  epiccel  (formed  ancestrally  by  the  coalescence  in  mid-line 
I  of  two  lateral  folds)  in  contradistinction  to  the  '  sclmoctel ' 
I  and  the   '  cnleroc«rl '    of  various  Inverlebrata,  led   me  to 

■  frame,  by  way  of  deduction  from  what  seems  to  me  a  most 
^fascinating  and  pregnant  generalisation,  certain  questions 
Fwhich  have  stimulated  the  observations  recorded  in  oulliue 

above.     The  case  appeared  to  me  thus :  if  the  Vcrtebrata 
are  descended  from  Invertebrate  ancestors  which  were  pro- 
vided with  a  ccelom  or  space  iu  the  mcsoblast  (cither  entero- 
ccel   or   schizocoil)  ;   and   if   the   Vertebrate's    peritoneum 
Lfin  spite  of  its  schizoccclous  ontogeny)  does  net  correspond 
I  to  that  ancestral  ccelom,  but  is  a  new  thing,  an  epieod,  one 
I  shonld  he  able  to  show  vhat  has  become  of  that  ancestral 
ftcodom.     Has  Amphioxus  any  trace  of  it?     The  answer  to 
(that  question  appeartt  to  me  to  be,  that  Ampbio\us  has  a 
I  very  extensive  space  corresponding  to  the  Vermian  ciBlom, 
lespccially  developed  in  the  post-atrioporal  portion  of  the  body. 
Vlu  traciot;  the  crelom  I  came   upon  the  pigmented  cana 
I  which  suggested  a  comparison  with  the  simplest  conditi 

■  of  excretory  canal  seen  in  higher  Vertebrates, 

I      Iu  thii  connection  I  nt  once  referred  to  Mr.  Balfour's  r 
leearches  on  the  development  of  Elaamobranchs,  remembcrinj 
I  the  remarkable  posilion  in  which,  according  to  his  observA 
Ktiotis,  the  oviduct  mokes  its  first  appearance  in  those  Verts-  i 
■brala,  namely,  externally  to  the  soinatopleur  (parietal  lamina 
loF  ilic  Bplittinf^  mcsoblwt).     In  consequence  I  aubmit  tite 


K.  RAY  LANXKSTKK. 


The  conclusions  to  which  they  point  me,  first,  that  ^ 
peritoneal  cavity  of  the  Vertebrate  i>  the  snme  thing  a 


AVf.3. 


Fic.  3. — Schematic  transverse  section  of  Amphioxui,  to  iUiiilnte 
relations  of  the  MGlom  and  nirium.  N.B.  The  cctlom  a  pnipoiclj 
geriitud  in  dimensiou.  V.  lilood-roasel.  Ci.  Cliorda  dai'»»1i).  Pgc. 
menled  Cftnal.  G.  Gfariinn.  L  C.  Lymplialic  space  of  the  uietai 
C.  C<Bloni.  Spp.  Spianclinoplcur.  Smp.  Soinalopleur  Jl.  Atrium.  Jp. 
Epinleur. 

Pio.  S,— Schematic  tranivrrsc  section  of  embrjo  Elasmobrftnch  (nodi- 
fled  after  Balfour),  of,  oviduct;  mp.  m  aide -plate.  Other  letters  i  "' 
fig.  8. 

Fio.  4.— Sclicmatic  tranawrM  section  llirougli  the  cepljalio  region.™ 
jDHiiger  embryo  of  nn  [i!la»inobraiich  (after  Balfour).    loiter*  ai  in  Fig.' 

cceloiu  of  the  Worm  and  of  Amphioxui ;  Becoud,  ihat  the 
earlier  vertehrate  ancestors  (represented  in  a  degenerate  form 
by  Amphiwxus)  developed  epipleura,  which  coalesced  in  the 
median  line  postorally  to  form  an  atrium  ;  third,  that  whilst 
Ampbiosiis  retains  this  atrium  in  functional  activity,  ihc 
other  Vertebrata  have  lost  it  by  the  coalescence  of  ita  nutar 
and  inner  boMiiding-wnlls,  respectively  eplpleur  and  sorow 

Eleur.     Fourth,  that  whiii't  the  indicntionii  of  the  radr" 
iatorical  stcpH  of  this  process  are  iiuppriMu>cd  in  all  r'nmil 
Yertebrala  at  present  investigated,  ynt  the  F^asntMbrandisi 
rondnue  to  present  to  ns  an  ontogenetic  phase  in  wliiclt 
aomatopleur  and  the  cpipleur  nie  widelv  separate ;  ihns 
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Moreover^  in  the  young  Elasmobranch,  as  in  the  adult 
Amphioxus^  the  excretory  canals  placing  the  ccelom  (pharyn- 
godorsal  coelom  of  Amphioxus,  pleuro-peritoneal  cavity  of 
shark)  in  communication  with  the  exterior^  are  open  involu- 
tions of  the  wall  of  the  atrial  chamber  or  epica4^  and  there- 
fore aboriginally  of  the  ectoderm. 

Before  discussing  further  the  homologies  which  are  thus 
suggested  (I  say  advisedly  ^  suggested  ^  as  appropriate  to  such 
speculation)^  it  seems  most  desirable  that  possible  sources 
of  direct  confirmation  or  destruction  should  be  thoroughly 
interrogated ;  above  all^  the  ontogenetic  forms  of  the  Lam- 
prey. 

I  subjoin  a  list  of  the  new  (and  of  some  of  the  old)  terms 
which  have  been  used  in  this  paper. 

1.  Ahium :  the  space  enclosed  by  the  downward  growth  of  two  folds,  one 

niDning  along  the  greater  part  of  each  side  of  the  embryo.  The 
prsonu  portions  of  the  two  folds  do  not  meet  below ;  they  partially 
enclose  an  open  space,  the  buccal  cavity  or  proeoral  atrium.  The 
post-oral  portions  of  the  folds,  which  are  calleid  '  epipleura^  coalesce 
in  the  middle  line,  and  form  the  post*  oral  atrium  or  epical — the 
chamber  into  which  the  pharyngeal  slits  open. 

2.  Airicpare :  the  posteriorly  placed  ventral  aperture,  by  means  of  which 

the  post-oral  atrium  communicates  with  the  exterior. 

3.  Atrial  tunic :  a  brown  pigmented  membrane,  which  lines  the  sides  of  the 

atrium  and  of  the  organs  suspended  in  it. 

4.  Ckglam :  the  primitive  body-cavity  found  in  the  Worms. 

5.  Entcro-ecel:  a  body  cavity,  formed  by  a  pinching  off  of  the  primitive 

enter  on,  or  alimentary  canal. 

6.  Epical:  a  body-cavity,  K>rmed  by  the  outgrowth  and  coalescence  of  folds 

of  the  primitive  body -wall. 

7.  Epipleura :  the  lateral  down-growing  folds  which,  by  their  coalescence  in 

the  middle  line  below,  form  the  atrium  or  epicoel. 

8.  Metapleura :  the  upstanding  hollow  ridges  or  latero-ventral  folds  which, 

in  Amphioxus,  form  the  lateral  margins  of  the  ventral  surface. 

9.  PharyngO'dorsal  ctelom :  that  portion  of  the  ccelom  which  exists  on  the 

dorsal  surface  of  the  pharynx  on  either  side  of  its  attachment  to  the 
notochordal  sheath. 

10.  FharyngO'pleural  septa :  the  double  folds  by  means  of  which  the  upper 

part  of  alternate  pharyngeal  bars  arc  attached  to  the  epipleura.  ■ 

11.  TkaryngO'pleural  interspaces:  the  open  spaces  between  the  septa,  com- 

municating with  the  pharyngeal  cavity  and  with  the  atrial  chamber. 

12.  Postatrioporal :  that  which  is  posterior  to  the  atrial  pore. 

13.  ScMzoccfl:  a  body-cavity  formed  by  the  splitting  or  separation  of  the 

primitive  muscular  body- wall  {somaiopleur)y  and  primitive  muscular 
.     gut- wall  {splanchnopleur). 
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On  Nematode  H^matozoa  in  the  Una.  By  T.  R.  Lewis, 
M.B.,  Staff  SuTReoii,  H.M.  Brilish  Forcesj  altached  toihe 
Sanitary  Commissioner  with  the  Goveriiraent  of  ladia. 
(With  Plate  XIII,  figs.  1  to  5.)' 

When  making  a  microecopical  examiostion  of  some  gUnd- 
tiBsue  from  the  mesentery  of  a  pariah  dog,  I  observed 
the  sanguiDeous  6uid  squeezed  out  of  the  preparalioii  oa 
slide  contaiued  numerous  miuute  nematode  worms  in  a  a 
of  great  activity,  and  presenting  at  first  sight  a  inarl__^_ 
resemblance,  both  as  to  the  character  of  their  movcmeDts 
and  their  size,  to  the  haimaiozoa  formerly  described  as  ex- 
istine  in  human  blood.  I  had  long  been  desirous  of  obtain- 
ing living  specimens  of  a  canine  hsmatozoon  for  comparison 
with  those  found  in  man,  though  not  with  any  very  sanguine 
hope  of  thus  pronouncing  as  to  their  identity,  since  it  is  well 
known  that  the  embryos  of  many  I'Uariir  of  widely 
differing  size  and  habitat  present  no  appreciable  difference 
either  of  size  or  form. 

With  respect,  however,  to  the  particular  hicmatozoa  under 
consideration,  1  have  no  hesitation  in  pronouncing  them  to 
be  totally  distinct  parasites.  No  indication  whatever  can 
be  detected  of  this  canine  ha^malozoun  being  cnctuseil  in 
any  enveloping  tube,  such  as  the  structureless  h)  aline 
tubular  sac  enclosing  the  human  parasite. 

The  internal  structure  of  both  is,  however,  pretty  much 
alike;  in  neither  is  there  any  visible  differentiation  of  the 
reproductive  organs,  and  only  in  a  very  minor  degret--  of  the 
alimentary  tract;  if  anything,  the  canine  parasite  is  peThai>9 
the  more  advanced. 

Before  attempting  to  arrive  at  any  conclusion  as  to  the 
probable  or  possible  source  of  these  embryos,  it  will  be  adnt* 
able   to  describe  briefly   the   pathological  conditions  whidi 


usually  accompany  their  preaence.       These,  as'Tar  as  may  W 

inferred  from  very  citreful  dissections  of  the  tweoty-s 

dogs  above  referred  to,  may  be  described  as  follows : 

1.  The  most  striking  feature  is  the  exisKincc  of  fibi 

looking  tumours,  varying  'from  the  size  of  a  pcH,'T 

that  of  a  filbert  or   walnut,  along  the  walls  of  the 

thoracic   aorta   and   icaophagus,    both    tubc«    brioa 

nffcctod,  or  only  one. 

'' Abfitrntt  111  a  K«poTt  na  llit  I'slliuliigical  '~ 
HiEiMtoxok,"  ftinniiiK  an  tpyatdix  tu  the  * " 
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8.  Minute  nodules  in  the  substance  of  the  w. 
llioracic  aorta,  from  the  Hize  of  duck  shot 
split  peas.  They  can  be  felt  as  tubercles,  and  usually 
project  somewhat  on  the  outer  surface  of  the  vessel ; 
R  depiesBton  or  slight  extravasation  of  blood,  corre- 
sponding to  the  nodule,  being  visible  on  the  inner  sur- 
face of  the  aorta,  and  frequently  a  slight  abrasion  of 
the  liniug  membrane. 

3.  A  pitted  or  sacculated  appearance  of  Tarious  portions  of 

the  interior  of  the  thoracic  aorta  with  thinning  of  its 
walls  at  some  parts ;  the  lining  membrane  roughened 
at  the  spots  affected ;  the  roughening,  however,  is  not  , 
of  an  atheromatous  character,  but  due  to  the  meot*^ 
brnne  being  thrown  into  delicate  rugic,  as  if  from  coo^l 
traction  of  the  middle  and  outer  coat.  I 

4.  Enlargement  and   softening   of  some  glandular   bodfl 

adjoining  the  vessels  at  the  base  of  the  heart.  I 

Within  (he  above  four  headings  is  comprehended  every-  I 
thing  abnormal  that  I  have  been  able  to  detect,  which  seemed 
to  imply  any  connection  with  the  state  of  the  blood  under 
consideration. 

(1)  As  regards  the  first  point  referred  to,  the  tumours  mani* 
fest  a  somewhat  firm,  fibrous  texture,  and  when  cut  into  ore  | 
found  to  contain  one  to  sis  or  more  mature  nematode  worms  J 
of  a  pinkish,  sanguinoleut  tint,  and  varying  in  size  from  onsl 
inch  to  three  and  a  half  inches  in  length.  These  on  closer 
txatninalion  prove  to  be  the  male  and  female  of  the  same 
jpanLsite  :  the  male  worm  being  from  one  to  two  inches  long, 
and  Jsth  to  ^',-th  of  an  inch  in  diameter  at  the  widest  partj 
and  the  female  firom  two  to  three  and  a  half  inches  long  with 
a  transverse  measurement  of  from  ^^jlli  to  ^th  of  an  incbJ  I 
(Plate  XIII,  figs.  4,  5.) 
These  parasites  correspond  more  closely  to  the  Filaritt 
nguinolenta  (Rudolphi),  especially  to  the  description  of 
tbis  species  given  by  Schneider,  than  to  any  other  nematode 
[with  which  I  am  acquainted,  although  in  some  respects  they 
iJiffer  from  the  descriptions  given  of  any. 

It  is,  however,  with  regard  to  the  parts  of  the  body  in  which 

.these  parasites  are  found  that  the  most  marked  discrepancy 

exists,  for  all  writers,  as  far  as  I  am  aware,  with  the  excep- 

of  Czemay,!  appear  to  speak  of  them  as  coufiued  to  the 

alU  of  the  stomach  of  the  dog  or  wolf.     This  wriur,  how- 

iver,  has  drawn  attention  lo  the  fact  that  they  may  also  be 

lund  in  the  walls  of  the  oesophagus.      Notwithstanding  the 

itaewhat   extended    reference    to   the  works  of  systematic 
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writers  ou  these  and   allied  Nubjucts,  which,  through  i 
courtesy  of  Mr,  Wood-Maaou,  Curator  of  the  Indian  Musem 
I  have  been  able  to  make,  I  can  find  no  mention   of  their 
lodging  themselves  in  the  walls  of  the  blood-vessels. 

(2)  As  far  as  the  aorta  is  concerned,  the  condition  referred 
to  under  the  second  heading  is  the  one  of  most  frequent  oc- 
currence ;  and  as  in  this  conditon  the  parasite  may  be 
obtained  in  various  stages  of  advancement,  it  will  be  better 
to  describe  the  smaller  tumours  and  their  contents  before 
referring  more  minutely  to  the  mature  Ftlaria,  especially  ns 
this  will  give  an  opportunity  of  studying  the  growth  of  the 
parasite  from  a  very  early  period  till  it  reaches  maturity 
Specimens  in  almost  every  stage  of  development  may  s( 
times  be  found  lodged  in  the  walls  of  a  single  aorta. 

Although  the  tumours  enveloping  the  young  are 
smaller  than  those  in  which  the  mature  worms  are  i 
lodged,  the  lesions,  as  far  as  the  tissues  uf  the  walls  of  the 
artery  are  concerned,  appear  lo  be  of  a  more  serious  nature, 
for  frequently  the  walls  of  the  vessel  are  very  fragile  itt 
various  places,  and  there  is  a  considerable  rougheniiig  of  its 
inner  wall. 

Towards  the  earlier  stages  of  the  attack  of  this  parastta 
n  cursory  examination  of  either  the  inner  or  the  outer  — 
face  of  the  aorta  may  not  convey  to  the  observer  the  im] 
sion  that  there  is  anything  unusual  present,  but 

inspection  slight  indications  of  roughening  or  of  drynesa 

the  inner  surface  will  be  evident,  as  if  indicative  of  com- 
mencing atheromatous  changes.  There  may  be  either  a  small 
depression  at  the  part  or  a  slight  elevation,  and  when  the 
artery  is  drawn  between  the  finger  and  thumb,  a  Httlo 
tubercle,  varying  in  size  from  that  of  a  millet-seed  to  that 
of  a  pea,  may  be  more  or  less  clearly  evident.  Frequently 
aluo,  on  careful  examination,  a  thin  serpentine  line  may  be 
detected  lying  immediately  beneath  the  inncrcoat  of  the  trtery. 

NVhen  one  of  the  smaller  tubercles  is  cut  into  and  the 
tissues  carefully  dissected  under  a  low  magnifying  power, 
a  curled,  hair-like  object  will  generally  be  obscrv&d;  th* 
when  examined  under  a  higher  power,  will  be  found  lo 
an  immature  worm,  but  manifesting  considerable  cvii' 
of  organization  and  in  a  sUttc  of  great  activity.  They 
be  MO  small  as  not  to  exceed  -^  of  an  inch  in  fongth  or 
than  rf^lh  transversely  at  the  widest  part.  Some 
\   even  smaller  measurements  than  this. 

At  this  stage  of  development  no  reproductive  orgnns 
be  discerned.     The    oral  end    tvrminatm   iu   two  potal 
',  don»l  and  ventnl,  which  can  bo  brotmht    * 
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togfetlier,  so  as  to  form  a  sort  of 'borer,' by  which  means, 
tsibly,  the  parasites  bote  thoir  way  through  the  (issues. 
le  aUmentary  canal  ia  well  differentiated,  the  cesophagiis 
lupying  above  |rd  of  the  entire  length  of  the  worm:  a 
well-marked  sphincter-like  constriction  exists  a  short  dis- 
tnnce  below  the  mouth,  probably  indicating  the  junction  of  , 
the  pharynx  with  the  (Esophagus.  The  intestinal  canal 
terminates  on  the  convex  surface,  a  abort  distance  from  the 
end  of  the  tail ;  the  latter  is  somewhat  blunt,  and  is  tipped 
with  a  trefoil-like  object  (glandular  ?),  communicating  with 
n  lube  and  apparently  containing  a  transparent  fluid. 

During  this  period  of  its  growth  the  worm  undergoes  a 

oulting  process — casting  off  its  skin  entirely.     When  the 

Iticle  has  become  somewhat  eeparnted   from   the  body  of 

le  worm  shortly  before  the  '  nioultitig'  actually  occurs,  the 

continuation  of  the. old  cuticle  with  the  lining  of  the  oral 

»nd  anal  orifices  is   very  evident,  as   also  the  fact  that  it 

forms  a  coating  to  the  tri-lobed    gland-like  object  at   the 

idal  extremity. 

This  process  of  moulting  appears   to  be  repeated  several 

les,  and  each  time  some  slight  modification  occurs  in  the 

of  the  worm,  especially  at  both  ondsj  it  also 

increases  in  size.     The  prominent  papillcc  with  which  the 

mouth  is  furnished  gradually  disappear,  and,  by  the  time 

that  the  worm  has  acquired  a  length  of  about  ^ths  of  an 

ih,  rtiproductive  organs   can  be  distinctly  made  out  and 

sex  identified.     No  ova,  however,  can  be  detected  in  the 

ital  tube  of  the  female  at  this  stage,  and  the  spicula  in 

male  are  not  developed  until  after  the  spermatic  tube 

id  the  sheath  of  the  retractor  muscles  of  the  larger  spicule. 

le  (Esophagus  is  proportionally  much  shorter,  and  the  tri- 

(d   objei't   at   the   caudal   extremity  almost    completely 

:p  pears. 

The  worm  gradually  acquires  a  more  decidedly  pinkish 
_..  le,  and  instead  of  occupying  a  little  tumour  alone,  as  it 
■iKd  when  very  small,  it  appears  to  make  its  way  into  some 
adjoining  tumour.  Other  worms  also  migrate  to  this,  so 
Ihttt  one  tumour  may  be  common  to  several  parasites.  It 
should,  however,  be  noted  that  they  do  not  occupy  a  single 
CRTily,  but  each  tumour  is  tunnelled  in  various  directions, 
'~''  there  is  frequently  some  difficulty  in  pulling  out  the 
atites  without  tearing  or  otherwise  injuring  them, 
lometimes  they  may  be  seen  to  have  crept  outside  the 
lOur,  lying  between  it  and  a  serous  covering  investing 
uiery,  or  a  parasite  may  be  seen  emerging  through  , 
It*  orifice  eunitnuoicattng  between  lUe  lumowt  ttsA,  \' 
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iulcrior  uf  the  aorta  and  swinging  itself  across  the  Im 
of  the  artery.     I  have  observed  the  channel  uf  the  aoi 
almost  entirely  blocked  np  after  deatli  by  a  clot  which  had 
formed  around  a  woim  iu  this  position. 

When  the  parasites  have  acquired  a  length  of  about  |^^> 
of  an  inch  to  an  inch,  and  a  transverse  diameter  of  a" 
^th,  they  will  be  found  to  have  acquired  nearly  all,  ii 
all,  the  microscopical  characters  distinctive  of  the  Pi 
sanguinolenta ;  and,  as  already  mentioned,  every  atagel 
the  development  may  he  represented  by  examples  of  tlie 
parasite  in  the  tissues  of  a  single  aorta — in  the  th<mtcic 
portion  of  it :  I  have  never  observed  the  abdominal  aotta  to 
be  affected  in  this  manner,  nor  have  I  observed  tfac  parasite 
in  this  condition  in  any  tissue  beyond  the  limit  of  the 
thoracic  cavity, 

(8.)  With  regard  to  the  third  heading  into  which  ihu 
pathological  features  of  this  phase  of  parasiti^n  have  liecii 
divided,  namely,  the  sacculated  exl«nial  and  scarred  inl^niil 
appearance  of  the  aorta,  it  may  lie  observed  that  thest; 
changes  Hi>pear  to  have  been  produced  by  the  development 
of  the  filaria  as  above  described,  by  their  subsequent  migra- 
tion to  adjoining  tumours  and  various  tissues ;  and  probably, 
also,  by  the  death  and  subsequent  softening  and  absorption 
of  some  of  the  parasites — an  assumption  supported  by  the 
fact  that,  frequently,  on  pricking  an  atliected  spot  of  this 
kind,  on  the  walls  of  the  aorta  nothing  is  found  except  tax 
accumulation  of  soft  pultaceous  substance  filled  with  fatty 
molecules  and  plates  of  cholesteriu. 

(4.)  Sometimes  the  three  foregoing  classes  of  inotlnd  ap- 
pearances may  be  found  to  occur  in  a  single  animal;  indeed, 
the  only  occasion  on  which  I  observed  the  conditiou  ilescribed 
under  the  fourth  heading,  now  to  be  referred  to,  was  also 
associated  to  some  extent  with  the  other  three.  The  blood 
of  a  dog  was  found  to  be  affected  to  a  slight  di^gtce  with 
htcmutozuB,  and  (he  aorta  was  scarred  and  nodulated ;  but 
□0  mature  parasites  could  be  detected  anywhere,  except  Ja  > 
tumour  in  ihu  walls  of  the  icsophagus.  On  careful  ex  "^^ 
nation  of  the  thoracic  viscera,  however,  n  gUnd,  or  ^ 
seemed  to  be  one,  was  observed  to  have  become  mlargi  ' 
softened  near  the  origin  of  the  left  carotid  artery. 
tissue,  on  bring  cut  into,  was  found  to  have  dej^eiu 
into  R  pultaceous  moss  composed  of  oil  molecules  and  ■ 
ofcbolvsivrin  ;  but  coiled  in  the  midst  uf  this  softened  % 
rial  were  fii  e  mature  specimens  of  (he  t'Uaria  tanfftiim 
— mal«  and  female. 
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rents,  may  be  fouad  in  other  tissues  than  those  of  thr 
toractc  aotiii  and  (Esophagus. 
'.  It  is  not  deemed  necessary  to  enter  into  any  very  minute 
Inscription  of  the  anatomical  characters  of  the  matured 
Wilana  sanr/uinolmta  as  found  in  dogs  in  India,  as  these  do 
not  differ  very  materially  from  those  of  any  other  filnrui 
wtuch  have  been  described  by  various  writers  from  time  t 
time. 

The  figures  in  Plate  XIII  will,  I  trust,  be  sufficient  to 
Bve  a  tolerably  clear  idea  of  the  general  appearance  and 
nt«rnnl  anatomy  of  the  mature  eutozoon  when  examined 
Older  the  microscope ;  hut  it  should  be  remarked  that,  in. 
B  instances,  a  higher  power  has  been  used  to  make  ouu 
e  structures  than  the  extent  of  amplification  stated  oppositsfl 
,  figure  would  imply.  To  have  drawn  the  figures  to^ 
[e,  as  observed  under  higher  powers,  would  have  added 
mUy  to  the  difficulties  of  reproducing  them  without  adding 
latenally  to  their  value.  Fig.  3  represents  the  mouth  with 
six,  indistinctly  marked,  "  lips,"  and  entrance  to  the 
^arj'nx  as  seen  from  the  front.  Fig.  2  represents  the 
entrnl  aspect  of  the  tail  of  the  male  with  its  two  dissimilar 
picules  and  four  pre-aual  papillip — characters  which,  when 
\  in  conjunction  with  the  arrangement  of  the  muscular 
S8  of  the  body,  form  the  distinctive  features  of  the  genus 
taria  (Schneider).  There  are  also  two  post-anal  papillte, 
laced  transversely  to  the  body  of  the  worm  ;  so  that  in  all 

0  arc  twelve  papillae,  terminating  on  the  inner  surface  of 
B  aliB  which  form  the  boat-shaped  cavity  on  the  ventral 

iBpect  of  the  coiled  tail  of  the  male. 
1  The  well-marked  curvature  of  the  tail  of  the  male,  i 
lommon  among  the  FHaride,  is,  in  this  case  certainly,  du^ 
a  a  great  measure  to  the  strength  and  elasticity  of  the  larger 
viculum ;  when  this  is  extracted  the  curvature  loses  ita  " 
jrmQess.  The  alimentary  tube  runs  parallel  with  the  sper- 
iilBtic  tube,  a  sphincter-like  constriction  occurring  on  the 
nurse  of  the  latter,  separating  the  "  tas  deferens  "  from  the 
Blis."  The  "  testis  "  consists  of  a  tube  extending  up- 
de  in  a  serpentine  manner  until  the  juuction  of  the  upper 

1  the  middle  third  of  the  body  and  terminating  ctecally. 
f  Tlie  head  of  the  female  worm  (fig.   1  a)  does  not  differ 

1  the  head  of  the  male,  except  that  it  is  somewhat  larger. 

C  specimen  delineated  bad  been  immersed  in  spirit,  whrcb 

i  separated  the  chitiuous  cuticle  from  the  other  tissues : 

t  the  continuation  of  the  former  with  the  pharynx  ba| 

lade  very  evident,  the  pharyngeal  membrane  beioi 

ttttfimtum  mmuis  of  the  skia-,  %  us^^  \<B 


3?4 


T.  R.   LBWf8, 


takes  place  at  the  other  end  of  the  alimeniarj'  canal, 
course  and  texture  gf  the  o^ophngus  and  intestinal  cnnftlv 
the  same  as  in  the  male,  and  do  not  differ  from  such  atr 
lures  in  the  Filariiice  generally. 

The  vagina  (fig.  1  b)  terminates  about  ^th  of  an 
below  the  oral  extremity,  generally  a  little  above  the  junc- 
tion of  the  lesophagus  with  the  intestine,  as  represented  in 
the  plate.  It  is  a  well-developed  muscular  tube,  comprised 
of  longitudinal  and  transverse  fibres,  and  the  channel  is 
occupied  by  a  row  of  ova  lying  two  or  three  abreast.  It  is 
about  ith  of  an  inch  in  length,  is  curved  upon  itstlf  about 
the  middle,  and  divides  into  the  two  uterine  tube;  delineated 
in  the  figure  (_lb).  These  lubes  are  also  filled  willi  ov«, 
each  ovum  containing  a  more  or  less  clearly  differentiated 
embryo,  especially  towards  the  vaginal  end  ;  but  in  no  part 
of  the  genital  tract  are  free  embryos  to  be  found.  On  tracing 
the  course  of  the  uterine  tubes  by  means  of  a  low  power 
until  wilhin  about  a  quarter  or  half  an  inch  of  the  caudal  ex- 
tremity (fig.  1  c],  they  are  found  to  terminate  in  still  smaller 
tubules  (the  ovarian);  and  these,  after  forming  numerous 
coils  around  and  alongside  the  intestinal  tube,  termiaato 
abruptly  in  a  ctecal  manner,  retaining  pretty  much  the  same 
diameter  throughout  their  entire  course. 

The  caudal  extremity  (fig.  1  c)  of  the  female  is  not  so 
complicated  as  that  of  the  male  ;  it  is  very  slightly  jioiiited, 
and  at  its  extremity  something  suggesli\-e  of  the  rcmnant'l ' 
a  gland,  or  of  the  siie  of  bxi(  of  the  water-vnscular  ey»l 
may  frequently  be  discerned :  in  the  male  also  a  sim 
appearance  may  often  be  detected. 

The  ova  in  the  earlier  stages  are  oval,  but  as  the  drvd 
ment  of    the  contained  embryo  advances,  the  firm  ihsL 
thin  "shell"  becomes  more  eloiignted  and  thp  ends  of  "I 
ovum  more  blunt.     The  ova  am  about  ^Uth  of  nu  inch  i 
It-ngth  and  aboul  Ti.'<:\>th  in  widlli.     When  a  ripe  ovum  is 
crushed  beneath  the  covering  glass  a  well-developed  embryo 
escapee,  which,  however,  does  not  manifest  any  activity. 

The  embryos  when  thus  deprived  of  their  covering  i 
somewhat  in  size,  the  average  dimensions,  of  the  patli 
siwcimens  measured,  were  found  to  he  about  il-j'h  * 
inch  from  end  to  end  and  about  ^i,'„i>t^  "'  the  widest  p 
inst  j'l.th  as  brond  as  long.     With  reference  to  these  emb) 
II  may  be  further  remarked  that  the  thickisb,  yellowisb  I 
in  which  the  mature  worms  ore  imbedded  mav  be  sqoj 
through  the  orifice  in  the  tumour  (uKiially  Inuad  wjr 
difficulty)  communicating  eillicr  with  the  aurta  or  Ibaj 
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inumer&blp  ova  may  be  made  to  pass  into  either  channel,  4 
ftB  the  fluid  is  well  charged  with  eggs  in  all  stages  ofl 
development.  f 

1  have  not,  lio^vever,  observed  any  free  embryos  in  this  I 
fiuid,  nor  could  I  find  any  along  the  whole  course  of  the  I 
'  iteatinal  canal  in  the  dogs  examined,   where  the  parasires  1 
^  .ere  lodged  in  tumours  in  the  cesophageal  walls,  although  , 
plenty    of    ova,    apparently    unaltered,    could    be    detected 
throughout  the  entire  gut.'     On  one  occasion  only  have  I 
observed  ova  on  a  slide  of  blood  containing  hsematozoa :  this 
preparation  was  obtained  by  scraping  the  inner  surface  of 
the  aorta  with  the  edge  of  a  covering  glass. 

It  would,  therefore,  appear   that  the   ova   require   some 
considerable   time   before   the  escape   of  the  embryo  takes 
^^place,  certainly  a  longer  period  than  is  sufficient  for  them  to 
^^Hkconveyed  the  entire  length  of  (he  intestinal  canal. 
^^Kl  have  made  numerous  attempts  at  bringing  the  embryos 
^^Vmaturity :    by  means  of  moist  earth;    by  feeding  cock- 
^^Kfflehes  with  bread  soaked  in  fluid  containg  ova ;  by  intro- 
ducing ova  into  the  stomach  and  peritoneal  cavity  of  frogs, 
i&c,  hut  have  not  yet  succeeded — the  ova  and  their  contained 
embryos   being,    from   a   week    to   a   fortnight   afterwards, 
delected  in  the  bodies  of  the  animals  without  having  under- 
gone any  apparent  change. 

Where  the  true  habitat  of  these  embryos  may  he  is  as  yet 
unknown.  Whether,  after  a  lengthened  sojourn  in  moist 
earth,  or  in  water,  or  in  the  intestinal  canal  of  some  creature 
other  than  ths  dog,  the  embryo  escapes  and  undergoes 
developmental  changes,  must  be  left  for  future  inquiry,  as 
must  also  the  direct  proof  that  the  microscopic  worms  in  the 
blood  of  the  pariah  dog  are  the  brood  of  the  Filarite  sangutno- 
lenlts  which  may  be  lodged  in   the   walls  of  the  aorta  or 

EnphagUB,  or  in  some  other  tissue,  glandular  or  eonnective, 
CPUt  the  base  of  the  heart  or  elsewhere.  All  that  I  can  say 
that  all  my  attempts  at  finding  any  other  mature  nematode 
the  vascular  system  of  dogs  affected  with  biematozoa  have 
proved  fruitless,  and  I  have  made  careful  examinations — 
macroscopic  and  microscopic — of  every  tissue  and  organ  of 
the  bodies  of  several  animals,  and  followed  the  ramifications 
of  the  various  arteries  and  veins  in  the  trunk  and  in  the 
(•xtr«ruities.  On  one  occasion  ,  no  trace  of  any  mature  parasite 
in  a  h aim  a tozo a- affected  dog  could  he  found,  but  it  is  quite 
laihla  that  the  parent  ma  J'  have  escaped  detection  I>y  being 
'fed  in  some  out-of-l  he-wny  tissue  in  the  body,  and  one 
a  IrUKeno  eephalm  is  the  ordinary  aematoclo  catoiooa  founi)  b 
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worm  might  contribute  many  thousands  of  ova;  or  thcv 
after  depositing  its  ova,  may  have  taken  its  departurv,  i 
have  died  and  become  disintegrated.  The  ecarred  utid  Baccu- 
lated  condition  of  the  aorta,  already  described,  which  ia  Bome* 
times  observed  unassociated  with  any  parasite  at  the  time  of 
the  examination,  shows  that  the  worm  that  produced  the 
lesion  may  altogether  disappear. 

Moreover,  we  require  to  know  far  more  than  is  at  present 
known  concerning  the  development  and  parentage  of  these 
canine  microscopic  blood- worms,  before  anything  definite  can 
be  stated  with  reference  to  their  letationship  to  sitniUr 
organisms  found  in  the  blood  of  dogs  in  France,  China, 
Japan,  and  America. 

80  far  as  I  am  aware.  Dr.  Spencer  Cobbold  is  thu  only 
author  who  has  suggested  that  the  young  of  the  Fiiariai 
sanguinolentis  may  possibly  find  their  way  into  the  blood' — 
a  suggestion  which  is  the  more  noteworthy,  seeing  that,  to 
the  best  of  my  knowledge,  no  observations  had  been  recorded 
showing  that  this  nematode  ever  penetrated  the  arteries. 

Although  I  have  not  been  able  to  keep  individual  dogs 
affected  with  this  hsematozoon  during  any  lengthened  period, 
still  there  can  hardly  be  any  doubt  but  that,  as  has  already 
been  shown  with  reference  to  the  human  heematozoon  ana 
been  previously  remarked  concerning  btematozoa  in  animala 
generally,^  these  microscopic  worms  may  exist  for  a  consider* 
able  time  in  the  blood  (unaltered  after  having  attained  a 
certain,  very  imperfect  stage  of  development),  showing  ibnt 
they  were  not  in  the  place  or  duid  fitted  for  their  growth. 
Their  presence  in  the  blood,  it  may  tlierefore  be  presunvn], 
is  accidental,  or  if  not  exactly  accidental,  the  young  brood 
requires  at  least  to  be  transferred  to  some  other  hnfaitat  before 
undergoing  even  the  most  elementary  morphological  changes. 

When,  however,  the  ova  or  liberated  embryos  of  the 
Filajpa  sanguinohnla  find  their  way  into  a  '  host '  or  other 
medium  suitable  for  their  development  thev  enter  the  lar^nl 
stage — a  stage  in  their  development  carried  on,  p<wsihir|  ' 
the  extent  of  providing  the  embryo  with  some  kind  oT^g 
armature  and  a  differcntiuted  intestinal  tube.  Usvi 
quired  this  stage  of  growth,  the  tiirthrr  progrrts  t 
]iara»ilG  is  probably  dependent  on  its  being  1 
Hume  such  animal  as  the  dog,  to  the  mucous  lining  of  1 
o»ophagu8  it  attaches  it£clf,  then  ponetrating  tlie  1 

«:  an  introduction  to  tlu  »tud;  of  HdminilialoiQr,' 
IS04,  p.  05.    SupplcmL-ul  tu  ditto,  p.  C3. 
*'    '~^ia  Fraucf  aud  Ciumii  mUie  ftoe.  ladta  Ulb  ei 
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tissue  of  this  tube  and  remaining  there  or  working  its  way 
still  further  till  it  reaches  the  tissues  of  the  thoracic  aorta^  or 
some  other  place  suitable  to  its  growth  and  development; 
the  various  stages  of  which,  when  the  aorta  has  been  selected, 
have  been  described  on  a  previous  page. 

With  reference  to  the  morbid  phenomena  indicating  the 
presence  of  these  parasites  in  the  vascular  system  of  dogs 
during  life,  I  have  no  definite  knowledge.  Some  of  the 
affected  animals  have  been  of  the  most  miserable  kind,  others 
have  appeared  to  be  in  the  enjoyment  of  perfect  health — facts 
which  appear  to  me  to  favour  the  inference  that  when  actual 
mischief  does  take  place,  the  cause  may  be  due  to  the  lesions 
induced  by  the  migrations  of  the  growing  and  more  or  less 
mature  parasite,  rather  than  by  the  microscopic  brood  in  the 
blood.  It  would  not  surprise  me,  should  it  eventually  be 
demonstrated,  that  the  haggard,  loathsome  appearance  pre- 
sented by  a  great  number  of  the  pariah  dogs  of  every  Indian 
town  is,  in  many  instances,  primarily  due  to  the  injuries 
inflicted  on  the  vascular  and  other  tissues  of  the  animals  by 
these  parasites. 


On  Amphiporus  spectabilis,  De  Quatre/ages,  and  other 
Nemerteans.  By  W.  C.  RriNxosH,  M.D.,  F.R.S.E., 
F.L.S.     With  Plates  XIV  and  XV. 

The  description  of  Amphiporus  spectabilis  (Drepanophorus, 
Hubrecht)  in  the  ^  British  Annelids,'  Part  I,  published  by 
the  Ray  Society,  was  drawn  up  from  a  single  fine  example 
procured  oflf  Guernsey,  but,  as  formerly  stated,^  its  rapid 
dissolution  after  spawning  prevented  so  minute  an  examina- 
tion of  the  proboscis  and  other  parts  as  might  have  been 
wished.  It  then  appeared  clear  that  the  animal  was  a  true 
representative  of  the  Amphiporida,  and  further  opportunity 
of  examination  does  not  alter  its  relationship  to  any  degree. 
I  have,  however,  to  acknowledge  that  the  doubts  expressed 
as  to  the  accuracy  of  the  description  given  by  the  distin- 
guished M.  de  Quatrefages,  of  the  structure  of  the  central 
stylet  of  the  proboscis  of  this  species  were  without  founda- 
tion, for  though  I  have  not  yet  had  an  opportunity  of  seeing 
the  peculiar  curved  central  stylet  or  its  surroundings,  the 

^  Op.  cit.,  Fart  I,  Nemerteans,  p.  162. 
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rcpresentationa  of  Dr.  Hubrecht,'  the  able  Conservato 
the  Museum  at  Jjcyden,  and  the  remarks  by  M. 
ghow  thiit  M.  lie  Quatrefages  was  quit«  right  wlien  he 
doubtfully  [as  he  had  mislaid  his  drawings)  alluded  to 
this  pccuUar  arrangement.  I  have  to  thank  Dr.  Hubrechi 
for  kindly  sending  me  a  specimen  and  fragmentary  proboscia 
of  his  Drepanophorua  rubroatriatus  (a  form  probably  identical 
iirith  that  of  M.  de  Quatrefages)  from  Naples,  and  thus  per- 
mitting me  to  clear  up  most  of  my  doubts,  as  well  as  to 
make  some  additional  observations. 

First,  then,  there  can  be  no  difficulty  in  placing  the  form 
under  the  Enofla,  since  it  has  a  proboscis  furnished  with 
atylcts.  It,  moreover,  agrees  with  the  characters  of  the 
family  Ampiiii'orid.s,  since  it  has  rounded  ganglia,  the 
nerves  placed  within  the  two  muscular  layers  of  the  body- 
wall,  and  a  mouth  which  opens  in  front  of  the  ganglionic 
commieaures.  It  falls  easily  into  the  subfamily  AmphipoHna, 
for  it  has  a  proportion  all  v  large  proboscis.  There  appears 
to  be  no  objection  to  (he  institution  of  a  new  genus  for  its 
reception,  though,  for  ray  own  part,  specific  separation 
seems  quite  satisfactory.  The  general  nppcnrant^e  of  thr 
Nemerteau  is  strictly  that  of  the  Amphiporina,  and  it  swims 
like  Amphiportia  pulcher. 

In  the  remarks  on  the  structure  of  the  species  the  same 
order    as     that  followed    in    former    publications  will   be 
adopted,  so  that  the  various  heads  may  be  easily  comp) 
with  those  of  Dr.  Hubrecht,*  who  has  followed  this  orn 
menl. 

1.  Dermal  Tismes. 
The  cutis  (a,  PI.  I,  fig.  XIVJ  is  well  developed,  and  the 
basement-layer,  b,  is  very  tliick,  as  in  Amphi/ioruitjmlehtr,  M. 
Marion  mentions,*  with  some  doubt,  "  a  structureless  \    "'^ 
layer,"  as  if  he  were  indicating  a  new  fact ;  but  this  o 
arrangement  has  been  long  ago  described  in  many  mei 

of  the  order.     Exactly  in  the  middle  line  of  the  doi _, 

between  the  basement -layer   and  the   external  or  rircolai 
miucular  coat,  is  a  solid  baud  b  e  (somewhat  ovoid  in  tnus- 

'  "  AsDlcckeningen  ot«t  d«  Anatomic,  II»tD!ii|iir  co  Onlwikkeliii- 
gigcschirilrnii  vw>  erniRH  N«inerliueii.'     Utrecht,  1S7*. 

»  'Ann.  Nat.  llist.,'  4th  Mr.,  vol.  xi,  v.  37l  (from  Ibe  '(iimplM 
RM>lu>,'Keb.,  ie71i). 

■  I  liBve  lu  Uaiok  the  Etiilon  of  the  '  Quart.  Joum.  Wia.  So.'  fur^ 
liNuslj  rorwardiug  a  pniof  of  Dr.  Ilobrrolit'i  attldp,  whldi  «IU  ■■ 
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verse  section)  which  runs  throughout  the  length  of  the 
body.  I  have  not  seen  this  arrangement  in  other  Kemerteans^ 
and  its  function  is  unknown.  Dr.  Hubrecht  and  M.  Marion 
have  not  yet  noticed  it.  No  mention  was  made  of  "  flask- 
shaped  glands  "  in  my  descriptions  of  the  cutaneous  system 
of  the  AnoplAj  because  such  a  termdid  not  appear  to  apply 
to  any  structure  observed. 

2.  Muscles  of  the  Body-wall, 

The  circular  or  external  muscular  layer  in  A,  spectabilis 
(Cy  fig  1)  presents  in  longitudinal  section  a  series  of  definite 
rows,  and  the  fasciculi  have  a  somewhat  pennate  arrange- 
ment. M.  Marion  says  they  difier  completely  from  the 
longitudinal  fibres  (in  the  absence  of  the  pennate  arrange- 
ment), but  he  can  only  refer  to  the  respective  appearances 
observed  in  transverse  sections  of  the  body-wall.  Within 
the  circular  are  two  thin  strata,  c  e  and  c  o,  which  represent 
in  a  somewhat  less  pronounced  degree  the  decussating  layers 
so  well  seen  in  Amphiporus  hastatus.  Such  appear  to  have 
escaped  the  notice  of  Dr.  Hubrecht  and  M.  Marion.  The 
great  longitudinal  layer,  d  (fig.  1)  has  its  fasciculi,  in  trans- 
verse sections,  also  arranged  in  definite  though  much  longer 
rows  than  the  circular  (in  longitudinal  sections),  groups  of 
rows,  moreover,  being,  as  usual,  marked  off  by  somewhat 
regularly  disposed  radiating  bands,  which  pass  from  the 
outer  layers  inwards  to  the  alimentary  region.  Dr.  Hubrecht 
thinks  1  have  undervalued  the  "  inter -fascicular  substance  " 
which  he  says  "  is  a  kind  of  fibrous  connective  tissue." 
It  has  been  often  alluded  to  and  figured  in  my  observations, 
and  since  an  opportunity  is  now  afforded  I  shall  do  more 
justice  to  the  fibres  which  pass  from  wall  to  wall  (emerging 
between  the  rows  of  fasciculi)  by  stating  that  they  are 
muscular  in  many  of  the  Enopia  and  also  in  many  of  the 
Anopla.  In  longitudinal  vertical  sections  of  the  large Lineida 
these  interlacing  muscles  map  out,  for  instance,  the  great 
longitudinal  layer  into  a  kind  of  meshwork.  Their  connec- 
tion with  the  hyaline  and  fibrous  tissue  of  the  body-cavity 
will  be  noticed  elsewhere,  especially  in  relation  with  the 
generative  organs  in  A.  spectabilis,  M.  Marion  first  pointed 
out  the  somewhat  pennate  arrangement  of  the  longitudinal 
muscular  layer  (in  transverse  section)  and  its  resemblance 
to  the  condition  in  the  Oligochseta.  The  fasciculi  in  the 
Nemertean  are  more  slender  and  linear  as  well  as  less 
regular.  The  linear  grouping  of  these  fibres  is  common  in 
the  Nemerteaus,  such  as  in  Valencinia  lineforvm^^  Caruve({a 
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linearis,  and  Carinella  Armandi,  hut,  so  fnr  ae  at  prea 
known,  this  is  the  only  species  in  which  such  fine  tmnsvii 
(Hvisians  of  the  fasdmli  \mv<-  hecii  described.  li  is  not 
nnlikely  that  tlie  arrangement  may  occur  in  other  eouthem 
Enopla.  The  musculnr  bundles  are  usually  rompoEed  of 
rather  coarse  fibrils  on  transverse  section,  whereas  in  thia 
form  tliey  are  small  and  arranged  in  a  pennate  manner.  TIic 
nearest,  perhaps,  is  Amphiporus  hastaCus,  in  which  both  thi- 
circular  and  longitudinal  muscular  fibres  are  arranged  io  very 
narrow  and  regular  rows  (PI.  XIV,  fig.  2j,  and  thi»  species 
further  shows  very  complete  development  of  the  two  thin 
decussating  layers,  c  e  and  c  o,  outside  the  longitndinid  CMt. 
Ill  many  longitudinal  vertical  sections  the  impression  con- 
veyed with  regard  to  the  inner  was  that  its  fibres  were  more 
transversely  placed  than  in  the  exterior  etrattun-  A.  fiattatus 
is  a  large  aud  powerful  species,  and  the  conditions  of  its 
existence  (for  it  occa;sionally  burrows  in  sand)  may  have 
Bome  connection  with  this  arrangement. 

In  Lineus  gesserensit  there  is  anteriorly  a  thin  layer  of 
circular  muscular  fibres  immediately  beneath  tlie  basement- 
layer,  the  pressure  of  which  had  formerly  been  overlooked. 

S.  Proboscidian  Sheath. 
The  sheath  for  the  proboscis  slightly  differs  in  mufimlor 
structure  from  the  typical  Enoi'la,  being  composed  ex- 
ternally of  circular  fibres  [PI.  XIV,  fig.  1,  o  u)  and  iiitemally 
of  longitudinal,  o  b,  many  fibres  of  the  latter,  however, 
mixing  with  the  circular  coat,  hut  not  reaching  its  exterior 
region.  Both  kinds  are  largely  developed  and  in  marked 
contrast  with  the  finely  arranged  and  somewhat  pennate 
fasciculi  of  the  circular  and  longitudinal  muscles  of  the 
body-wall.  The  figures  of  my  friend  Dr.  Hubrecht  (op. 
cit,,  PI.  II.,  figs.  4  and  5)  appear,  however,  to  be  sompwhat 
diagrammatic,  while  the  remark'  that  the  proboscidian  sheath 
in  A.  apectahilia  (or  Drepanophorua)  is  "  chiefly  rotnposed  of 
circular  fibre*  internuxed  with  longitudinal  oundW "  re- 
quires the  foregoing  description,  and  the  obsrrvitiirm  that 
this  form  does  not  present  the  well-defini-d  di?mim.^tion 
between  the  layers  usually  characteristic  of  the  H^'ori.*.-', 
Coating  the  internal  surface  of  the  chamber  is  a  »truel| 
which  is  faintly  developed  in  the  ordinary  Ksa" 
(irrm  in  Ampkiporva  jmlc/ier),  viz.,  a  mucous  layer  w| 
procent*  in  transverse  sections  (fig.  1,  or]  n  ft^ 
or   somewhat    papiUosr   ajtpt.-ct,    the    fn'C    mnrgina 
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granular.  This  is  a  conspicuous  feature  in  the  form.  Dr. 
Hubrecht  has  not  alluded  to  the  series  of  apertures  situated 
on  each  side  of  the  sheath  superiorly,  and  which  lead — by 
channels  hereafter  to  be  mentioned — ^into  the  vascular  system. 
Dr.  Hubrecht  says  that  the  sheath  occurred  throughout 
the  entire  length  of  the  Nemerteans  observed  by  him.  This 
and  other  remarks  will  not,  of  course,  apply  to  the 
CarinellicUe. 

4.  Proboscis. 

As  already  stated,  my  sole  specimen  of  A.  speciabilU  on  a 
former  occasion  did  not  permit  me  to  describe  or  figure  the 
proboscis,  further  than  to  observe  that  the  general  structure 
agreed  with  the  typical  forms ;  and  that  the  longitudinal 
bands  of  the  reticulated  layer  of  the  anterior  region  of  the 
proboscis  were  especially  apparent.^ 

Dr.  Hubrecht's  specimen  has  enabled  me  to  supplement 
the  hiatus  to  some  extent,  though  no  stylet-region  is  pre- 
sent. In  structure  the  anterior  region  of  the  proboscis  is 
quite  typical,  and  though  the  example  is  everted,  there  is  no 
difficulty  in  understanding  all  the  relations  by  contrasting  it 
with  those  of  other  species,  likewise  everted.  Externally 
(Plate  XV,  fig.  1)  there  is  the  elastic  layer,  g,  showing  as 
usual  towards  its  outer  border  some  definitely  formed  fibres, 
and  being  often  slightly  gi-anular.  To  judge  from  Dr. 
Hubrecht's  remarks  he  may  term  this  layer  an  external  cir- 
cular coat,  but  as  longitudinal  sections  show  only  a  few  mus- 
cular fibres  externally,  the  rest  being  nearly  homogeneous 
(op.  cit.,  Ray  Society,  p.  52),  greater  precision  of  descrip- 
tion is  required.  A  glance,  however,  at  his  figures  will 
decide.  Within  is  the  conspicuous  belt  of  the  external 
longitudinal  muscular  coat,/,  which,  like  the  other  muscular 
coats,  is  composed  of  very  coarse  fibrils — coarser  propor- 
tionally than  in  the  largest  Amphiporus  pulcher  in  my  col- 
lection, and  therefore  in  marked  contrast  with  the  respec- 
tive appearances  of  the  longitudinal  muscular  layer  of  the 
body-wall  in  the  two  species.  This  coat  is  followed  by  the 
reticulated  layer,  e,  which  is  admirably  shown  in  the  Neapolitan 
form  according  to  the  interpretation  formerly|advanced  (op.cit.^ 
Ray  Society,  p.  52,  &c.)  The  outer  apices  of  the  longitu- 
dinal bands  (lozenge-shaped  in  such  a  preparation — after 
transverse  section)  send  fibres  to  the  outer  coat  of  the  pro- 
boscis :  a  few  also  pass  towards  the  circular  layer  from  the 
opposite  angle.     The  coarsely  fasciculated  inner  longitudi- 

*  Op.  cit.  (Ray  Society),  p,  64, 
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iial  coat,  d,  comes  next ;  then  the  fifth  layer  of  circular  mm- 
cular  fibres,  c,  with  the  basement  layer,  4',  and  a  beautiful, 
papillose  glaudular  lining,  b,  internally.  Very  6ne  fil 
puss  from  the  base  of  the  {glandular  papilla  to  the  cii 
muscular  coat,  I  have  been  thus  particular  in  speci 
the  layers  (or  repeating,  as  they  correspond  with  previou 
remarks)  because  my  friend  Dr.  Hubrecht  in  a  recent  pub- 
lication' has  put  forward  views — based  on  ihe  examination 
of  this  form — which  diverge  wholly  as  regards  the  structj 
and  function  of  the  reticulated  layer  of  the  proboscis 
Enopla.  He  considers  the  layer  a£  glandular,  and  an  i 
tion  at  his  drawing  (op.  cit.,  Plate  11,  fig.  2]  shows  that 
interpretation  bas  occurred.  If  the  proboscis  of  this  c 
other  typical  member  of  the  Enopla  be  examined  in  the 
fresh  condition,  a  number  of  longitudinal  bands  at  regular 
intervals  are  very  conspicuous  in  the  anterior  region.  These 
are  the  thick  columns  (e)  of  the.  reticulated  layer.  If  a 
longitudinal  slice  be  taken  from  the  proboscis  of  Amphiporwi 
pulcher  (Plate  XIV,  fig.  4),  the  same  columns  form  a  seritt 
of  boldly  marked  longitudimil  bands  (e  e)  connected  (i>g< 
by  numerous  transverse  slips  (e*  e*),  which  unite  the  U 
tudinal  columns.  In  transverse  section  these  bandSj 
already  seen,  completely  separate  the  longitudinal 
eular  fibres  of  the  proboscis  into  two  layers,  and  in 
are  they  better  seen  than  in  Dr.  Hubrecht's  spe< 
The  latter  author,  therefore,  in  representing  (op. 
Plate  II,  fig.  2),  and  describing  the  great  Tongllui 
bands  of  this  layer  as  isolated  glands,  had  omitted  to 
a  longitudinal  section  or  examine  the  proboscis  in  tram 
section  with  sufficient  detail,  for  he  overlooks  the  conni 
bands  (e'l  ^,)  between  the  longitudinal  columns, 
group  is  it  BO  necessary  as  in  the  Nemerteans  to  exai 
extensive  series  of  the  animals  and  their  organs  under 
ing  conditions,  both  during  life  and  after  preparation*. 
I  am  glad  to  see  that  my  friend  in  his  present  com 
cation  to  this  Journal  has  now  retired  from  the  forej 
position  with  regard  to  the  relieulatoil  layer. 
examination  of  longitudinal  and  other  sections  would 
tainly  convince  him.  !  must  demur,  however,  to  the  i 
what  doubtful  remark  that  the  lou^itudinal  columus  ul 
layer  are  "  surrounded  and  united  by  bands  of  tibroun 
tissue  which  at  the  same  time  traverse  the  lungitudino) 
cular  coat  in  nil  directions,  and  originally  depart  froi 
external  and  Internal  circular  layers  of  e Itistic  tisiur." 
b«Tc  itlroady  seen  how  this  "  fibrous  4-!atiic  tiMuo"  liw; 
'  'Aaat«kODLOgeD,' fta.,o[iMGic 
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fthe  body-wall  nnd  liody-cavlty,  and  it  is  of  little  avail 
HBtv  Its   u  help  to   make  improvements  on   the  iuterpretu- 
tions    already    advanced.      The    transverse   slips    {/,  e", ) 
between  the  great  longitudinal  columns  of  the  reticulated 
layer  are  part  and  parcel  of  that  layer,  and  their  continuity 
therewith  causes  the  edges  of  each  column  in  contracted 
specimens  to  assume  a  deuticulated  aspect.     Moreover,  they 
form  a  complete  separation  between  the  outer  and  inner 
longitudinal  fibres,  their  only  connection  with  the  latter  being 
(leihaps  the  transmission  of  a  few  fibres  between  the  fasciculi, 
but  I  have  nothing  to  advance  in  support  of  this  except  the 
zig-zag  processes  on  the  transverse  slips,  seen  in  the  everted 
organ  (Plate  XV,  fig.  1,  e',  e",).  Such  a  connection,  at  any  rate, 
is  of  little  import  in  the   ease.     Dr.   Hubrecht  next  doubts 
_  UiH  muscular  character  of  the  circular  muscular  layer,  (c, 
[ate  XV,  fig.  1),  which  has  been  foimd  in  every  member  of 
I  Ekofla  examined.      Tlie    figui^es  connected  with  the 
mt  communication  have  not  been  seen,  (he  refers  to 
^circular  layers,  ej",  and  cf"),  but  if  a  longitudinal  section 
be  made  of  the  organ  (e.  g.,  op,  cit.,  Ray  Society,  Plate  XI, 
fig.  7),  he  will  find  the  cut  ends  of  the  circular  muscular 
layer  (c),  and  perhaps  his  "  interlaced  elastic  tissue"  between 
them ;  moreover,  he  will  see  the  cut  ends  of  the  transverse 
slips   (e'j  e*,)   connecting  the  longitudinal  columns  of   the 
rclieulated  layer    (if  the    knife    goes   between    the  latter 
columns) ,  which  witli  other  facts  show  the  propriety  of  indi- 
cating a  separation  of  the  longitudinal  fibres  into  two  layers. 
No  sound  interpretation  will  make  the  cut  ends  of  these 
^^iThnsverse  slips  in  such  a  section  appear  only  as  the  "  bands 
W^i  fibrous  elastic  tissue,  which  at  the  same  time  traverse  the    . 
^fpDgitudinal  muscular  coat  in  all  directions,  and  originally    I 
^^Rpart  from  the  external  and  internal  layer  of  elastic  tissue, '    I 
^^Bk  more  especially  as  one  of  the  latter  is  a  circular  muscular    ] 
^^■6at(c).     .\U  this  has  already  been  clearly  shown  in  former   ] 
HjftiblicBtions  and  drawings.  I 

HT"   "With  regard  to  the  structure  of  the  stylet-region  in  this  I 
form  there  seems  to  be  room  for  further  minute  investigation.   ] 
Dr.  Hubrecht  shows  (op.  cit,  PI.  I,  fig.  3)  the  walls  of  the  j 
anterior  chamber  continued  straight  backwards  of  the  same  1 
^fliickncsa  over  the  stylet -region  and  the  subsequent  posterior  1 
^|Kwion.     It  would  be  well    to  make  transverse   and   other  1 
^^Hctions  from  the  front  of  the  region  backwards  to  the  pes-  1 
^^Hbrior  chamber  so  as  to  observe  the  change  in  the  layers.     M.  I 
^^plarion  again  states  that  "  on  each  side  of  the  bulb"  of  thel 
^^""-iliar stylet  "  there  arc  eight  or  ten  htyligerous  vesicles,"! 
"  "      ■  '       '  X  in  Mecfcetitt  wHnatotwnwu^VigMaJ 
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(one  of  the  Lineida)  "  the  curious  deviatiou  of  fibres  £ 
internal  and  external  circular  muscular  layers  jircsente 
somewhat  different  aspect"  from  iinylhing  that  had  hecn 
described.  A  glauce  at  PI.  XXIII,  fig.  17  (o]i.  cit,,  Kay  So- 
ciety), will  remove  doubts, for  in  that  form  {Cerebratulut  angtt- 
tatua)  the  fibres  cross  exactly  at  opposite  poles.  It  would  be 
well  also  that  Dr.  Hubrecht  should  make  various  longitudinal 
sections  of  the  proboscis  of  the  foregoing  Meckelia  xomalv 
tomtit  to  see  if  the  "  external  circular  musculuT  layer  "  (e  tn 
his  Plate  II,  fig.  7,  op.  cit.)  really  goes  all  th<;  way  ruuiid, 
because  such  is  uncommon  in  ihc  Anopla.  At  any  rate  a 
homogeneous  clastic  invcatment  of  the  longitudinal  \ 
immediately  beaeatb  is  sure  to  be  encountered. 


5.  Diffeslive  and  Circulatory  Sysfemt. 


i 


The  digestive  system  lu  A.  gpectabilis  agrees  with  that  {A 
the  typical  Ekoi'LA. 

The  vascular  system  shows  the  usual  central  dorsal  vessel 
beneath  the  pioboscidian  sheath,  and  a  ventral  on  each  side 
— beneath  and  internal  to  the  nerve  trunk,  and  in  addition 
there  are  numerous  accessory  trunks.  The  coloured  circulat- 
ing fluid  in  these  vessels  was  first  described  in  the  «lLied 
speeies  (Ccrefira/u/us  crassui)  by  M.  de  Quatrefagcs,  and  in 
the  present  form  by  Prof.  Keferstein,  who  also  mentions  the 
corpuscles.  Dr.  liuhrccht  and  M.  Marion  confirm  these 
observations.  The  hitter,  whose  anntomy  of  the  Nci 
received  attention  in  the  Appendix  (op.  cit..  Hay 
p.  213  &c.),  in  his  most  recent  remarks'  states  "  that 
vascular  apparatus  of  this  Neniertean  rireseut^  tlie  surpriu 
peculiarity  of  containing  elliptical  globules  slightly  flatteni 
and  of  a  red  colour  identical  with  that  of  the  bloud-globulea 
of  man."  "  If  we  press  down  a  part  of  the  body,  these 
puscles  accumulate  in  ccrtnin  regions  of  the  circul 
systt^m,  and  form  masses  of  an  intense  red  colour.  Ttun 
lalions  of  the  globules  also  may  bo  followed  l>y  obi 
young  animal  by  transmitted  light.  The  corpuscles  w 
in  motion  by  a  colourless  liquid,  in  which  they  Hoat 
any  constant  direttion."  lie  thtn  mentions  a  d( 
two  Tcntml  trunks,  with  the  trun^rersc  branches 
one  to  the  other,  but  it  would  hnvr  been  wdl 
had  been  a  little  more  definite  in  hi« 
of  this  course  of  the  corpuscles  in  thuc  retu^ 
moreover)  if  he  luul  indicated  the  richlr  cwtpiu^ 
lated  duid  within  tbc  proboscidian  sheath.    If  a  ]<m)ptU' 
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dinal  vertical  section  be  made  through  the  proboscidian  sheath 
of  this  form  as  seen  in  Drepanophorua  rubroatriattM,  Hu- 
brecht  (Plate  XIV,  fig.  5),  it  is  found  that  the  wall  is  per- 
forated near  the  dorsal  curve  by  a  definite  series  of  apertures 
(c  a)  on  each  side — a  fact  hitherto  unknown  in  Nemertean 
anatomy.  The  peculiar  arrangement  of  the  longitudinal  and 
circular  fibres,  which  intermix,  except  at  the  circumference, 
is  therefore  probably  in  relation  with  this  condition.  Atten- 
tion was  first  directed  to  the  subject  by  observing  a  canal 
passing  out  in  transverse  section,  and  it  is  probable  that  a 
similar  view  has  caused  Dr.  Hubrecht  to  represent  a  lateral 
separation  by  curved  fibres  on  each  side  of  a  transverse 
section  in  his  Plate  II,  fig.  4.^  The  proboscidian  chamber 
(cavity  of  the  sheath),  with  its  rich  supply  of  fluids  and  cor- 
puscles, thus  in  all  probability  elaborates  the  blood,  which  then 
enters  the  trunks  constituting  the  vascular  system  proper.  The 
anatomy  and  physiology  of  the  proboscidian  sheath,  its  cavity 
and  contents,  and  the  study  of  the  circulatory  system  in  the 
living  animal,  aflbrd  an  interesting  field  for  further  minute 
investigation.  The  size  of  the  definitely  formed  proboscidian 
corpuscles  merits  special  attention  with  regard  to  their  pas- 
sage outwards  through  the  lateral  trunks.  In  the  ordinary 
Enopla  they  are  very  large,  whereas  in  this  species  they  are 
probably  smaller^  unless  it  happens  that  the  larger  bodies 
remain  in  the  sheath-cavity.  The  proboscidian  sheaths  were 
examined  specially  in  A.  pulcher  and  A,  hastattts,  but  no  trace 
of  such  apertures  was  visible.  The  coarse  nature  of  the 
encircling  and  other  fibres  of  these  sheaths  sometimes 
prevents  certainty  of  examination,  but  though  a  minute  aper- 
ture therein  might  have  been  overlooked,  it  could  not  have 
escaped  notice  in  a  section  of  the  superficial  fibres,  or  the 
translucent  region  immediately  external  (where  the  vessels 
are  very  conspicuous  in  Drepanophorus),  In  the  living 
Enopla  formerly  investigated,  all  trace  of  such  arrangement 
was  absent.  In  ordinary  transverse  sections  of  Dr.  Hubrecht's 
specimen  there  are  within  the  longitudinal  muscular  coat  on 
each  side  of  the  proboscidian  sheath  one  or  two  large  well- 
defined  areas,  which  may  be  connected  with  this  system.  There 
are  also  numerous  transverse  vascular  branches  in  Amphiporus 
pulcher ;  and  in  A.  hastattis  a  second  longitudinal  trunk 
(Plate  XV,  fig.  2,  v')  occurs  above  the  lateral  nerve. 

Dr.  Hubrecht  observes  with  regard  to  the  circulation  in 
lAneidtB  that  he  cannot  agree  with  me  "  in  regarding  the  posi- 
tion of  these  blood-vessels  as  quite  constant.'*     I  am  not 
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Hware  that  any  such  liraitalion  was  made,  and  the  i\ 
show  very  gteal  variety  in  this  respect.     In  a  new  FaU 
recently  described,  the  changes  which  take  place  in  the  pari- 
tion  of  the  trunks  in  their  course  from  the  snout  bsckwHrds 
to  the  tail  are  very  considerable,  and  perhaps  other  CiirirmtHdm 
may  show  this  arrangement  in  a  more  pronounced  form.   **^ 
of  little  importance  in  the  Lineida  lo  place  much  weighl 
the  absolute  position  of  the  ventral  trunks,  but  they 
nil  fall  under  one  plan. 

6.  Nervous  System. 

Dr.  Hubrccht  observes  that  the  lateral  nerve-trunl 
Ampltiporus  speclaiUis  (his  Drepanophorus)  have  eonsideraUr 
approached  the  median  ventral  axis  of  the  animal.  Though 
this  is  the  case,  the  degree  of  change  docs  not  altfr  in  any 
respect  the  relationship  to  the  typical  Amphiporid^t.  He 
has  misunderstood  the  remarks  about  the  position  of  the 
nerve-trunks  in  the  Meckelian  type  (Trans.  R.  Soc.  Edin.), 
because,  following  in  my  earlier  paper  Dr.  Johnston'* 
Catalogue,  Carinella  annulata  is  there  indicated  by  the  term 
Mtekelia  annulata.  He  does  not  ap{)ear  to  be  ncquaunlrd 
with  the  CartneUida,  whose  ucrve-tmnks  occupy  the  position 
described. 

Dr.  Hubreclit's  remarks  centre  round  two  chief  points  in 
regard  to  the  nervous  system.  He  slates,  in  the  titst  plocr. 
that  the  cephalic  sacs  of  the  Lmeida:  are  contintioiie  with 
the  ganglia,  and  in  the  present  paper  he  has  revived  the 
views  of  A.  S.  Qirsted  and  others,  with  a  little  modification, 
that  they  net  "ns  a  special  respiratory  apparatus  providing 
the  cephalic  hemoglobin  with  fresh  supplies  of  oxygen." 
It  is  curious,  however,  that,  his  figure  (PI.  II,  fig.  8j  of  the 
organs  in  Meckelia  tomato/omui  (one  of  the  L'tneida)  shows 
not  a  trace  of  the  ciliated  ducts,  which  accur  in  nil  the 
British  and  foreign  representatives  of  the  family  examined.' 
The  intimate  relation  of  these  sacs  with  the  ganglia  is  well 
known,  but  after  again  glancing  nt  my  preparations,  and 
consulting  the  observations  and  drawings  of  the  living 
Linettn  fftsaeretisis  (in  which  the  organs  are  most  distinctly 
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esented),  1  have  only  to  state  that  in  the  adult  they 
Ippeur  to  have  their  proper  iaveetment  all  round,  except 
where  it  is  indented  in  the  preparations  by  the  prominent 
posterior  fibrous  cornu  of  the  ganglion,  from  which  {coma) 
each  probably  receives  supply.  Further,  instead  of  being  in 
doubt  on  the  subject,  I  am  now  inclined  to  consider  tliese 
sacs  as  special  sense-organs.  It  is  indispensable  in  such 
researches  to  examine  an  extensive  series  of  favourable 
living  forms,  some  of  which  shOw  these  organs  very 
distinctly.  Again,  it  is  also  necessary  to  consult  those 
in  which  they  are  wholly  absent,  e.g.,  Cephalotkrix,  as 
well  as  their  appearance  in  such  forms  aa  develop  new 
heads  ou  fragments  of  their  bodies,  e.g.,  Lineua  aanguineua. 
But  the  most  crucial  evidence  in  support  of  our  view 
that,  though  closely  counected  with  the  ganglia  in  the 
adult,  the  cephalic  aacs  are  structures  gut  generis  in  Lineua 
getierensi*,  is  that  afforded  by  the  young  animal  in  the  course 
of  its  development.  The  careful  examination  of  PI.  XXIII, 
fig.  9.  {op.  cit.,  Ray  Society)  will  show  those  organs  (m)  very 
considerably  posterior  to  the  ganglia,  and  it  is  observed  that 
their  gradual  advance  in  position,  and  proportional  diminu- 
tion in  size  as  age  increases,  are  interesting  features.  Dr. 
Ilubrecht's  remark  about  abnormal  tension  as  the  cause  of 
the  separation  in  Linem  geaserensis  will  not,  I  fear,  apply  to 
the  various  sections,  horizontal,  vertical,  and  transverse. 
The  finding  of  hrcmoglobin  {which  was  formerly,  and  with 
propriety,  called  red  colouring  matter)  is  interesting;  but  as 
the  same  red  colouringmatter  accompanies  the  nerve-trunks 
in  many  forms  without  any  access  to  the  sea-water,  and  as 
Dr.  Hubrecht  will  probably  find  it  in  abundance  iji  the  great 
red  muscles  of  the  body-wall,  and  in  the  fluids  of  Borlaaia 
Siisttbethee  (op.  cit.,  Ray  Society,  p.  97),  some  caution  in 
predicating  functionally  of  the  cephalic  sacs  in  this  respect 
IS  necessary. 

The  second  point  under  this  head  is  Dr.  Huhrecbt's  asser- 
tion that  "a  sheath  of  nerve-cells,  thicker  in  the  vicinity  of 
the  ganglia,  thinner  further  backwards,"  accompanies  the 
lateral  nerve-trunks,  and  that  1  had  not  remarked  this  cellular 
coaling.  If,  however,  for  example,  PI.  XXI,  fig.  6  {op.  cit., 
Ray  Society),  be  examined,  this  coating  is  represented  as 
sufficiently  cellular  fx700  diam.).  In  transverse  sections 
of  large  examples  of  Uie  Lineidx,  nothing  can  be  more 
ci^dent  than  this  investment  of  the  lateral  nerve-lrunk, 
j^uh  is  deeply  tinted  by  the  reddish  colouring  matter 
H^eatUTO  very  boldly  seen  in  Borlasia  Elizabeths,  whose 
^^Hra  an)  likewise  reddish.     As  Dr.  Hubrecht  and  my 
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own  drawing  show,  perhaps  fibro-cellular  would  have 
been  a  better  term  to  use  in  describing  it.  Through  this 
investment  the  radiating  muscles  in  many  pass — sweep- 
ing close  to  the  nerve-trunk  in  its  proper  sheath,  ai 
represented  in  the  Ray  Society's  work  (PI.  XX,  fig.  ISJ. 
Now,  Dr.  Hubrecht  in  his  drawing  {PL  I,  fig.  7,  op.  dt.) 
represents  these  fibres  as  ceasing  entirely  outside  the  sheath, 
and  tltereafler  as  passing  only  in  parallel  lines  to  the  cir- 
cunifereiice  of  the  great  longitudinal  muscles,  and  the  same 
hiatus  in  regard  to  the  nerve- in  vestment  occurs  in  bit 
descriptions.  The  passage  of  muscular  fibres  through 
"  htemoglobinous  nerve-cells"  appears  to  me  somewhat  in- 
teresting, and  in  sections  they  would  require  s])ecial  descrip- 
tion. In  longitudinal  sections  the  inter-cellular  substance 
assumes  a  more  distinctly  streaked  appearance,  and  tho 
tissue  is  loaded  with  granular  cells  of  various  sizes,  which 
have  been  first  described  as  nerve-cells  by  Dr.  Hubrecht. 
The  whole  appears  to  be  attached  to  the  aheath  of  the  nerve 
on  the  one  hand,  and  abuts  on  the  musculai  layer  by  a 
somewhat  better  defined  margin  in  transverse  sections,  the 
muscular  fibres  formerly  alluded  to,  of  course,  breaking  the 
continuity  of  the  latter.  Dr.  Hubrecht  thus  deserves  credit 
for  the  discrimination  of  this  investment  as  one  apparently 
composed  of  nerve-cells — continuous  with  the  gutgUobic 
tissue  in  front. 

7.  Reprodactive  Organs  and  Development. 

Dr.  Hubrecht  observes  that  "  eggs  and  sperm-sacs  (/)  take 
their  origin  between  the  double  interccecal  fibrous  septa 
(or  dissepiments),  which  separate  when  the  sexual  orgnne 
begin  to  develop.  The  characteristic  tubes  {g,  g,  Plate  StV, 
fig.  S)  so  distinctly  seen  in  Amphiporua  hatlatua,  as  will 
by-and-by  be  shown,  may  throw  further  light  on  his  vicus 
here,  especially  as  indications  of  these  are  observed  tow^^i 
the  posterior  region  of  the  specimen  from  Naples  he  fc"  ■'"^~ 
forwarded  to  me. 

Lastly,  I  am  inclined  with  M.  Marion  to  think  thxt  f 
investigation  may  show  some  connection  between  thn  difll 
species  of  Dr.  Hubrecht's  Drepanophorus  and  M.  de  Quntre- 
fages'  Amphiporvt  gpeclahilia.  It  is  well  to  bear  in  nintl 
that  the  laiier  is  characterised  by  having  branched  cephalic 
furrows,  such  as  Dr.  Hubrecht  shows  in  a  diagnmrontic 
form  in  his  D.  ttrrralicollii.  To  summarize,  iherL-fon-,  Dr. 
Hubrecht's  ri'sults,  which  ho  wtys  "  have  of^en  coitflruicd, 
but  which  have  not  seldom  differed  from  andconlradicU'd, 
Ihc  eonclusions  and  views  entertained  "  by  vat,  we  find  ibeto 
centre  round  (hi*  following  details  ;— 
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.  He  avers  the  inter-fasciciilar  substance  of  the  muscles 
beea  undervalued,  yet  noiiung  of  importance  is  men- 
led  by  him  on  the  Gubject,  and  less  fibred,  and  unfortu- 
;ely  he  does  not  discriminate  the  muBcularity  of  many  of 
bands  he  alludes  to.  The  radiating  and  other  muscles 
bands  perform  important  functions  in  the  Nemerlcans, 
tsing  often  in  a  most  complex  manner  through  the  layera 
the  body-wall  to  the  basis-layer,  as  well  as  traversing  the 
ly-cavity. 

He  is  doubtful  concerning  the  internal  circular  mna- 
coat  and  the  external  investment  of  the  proboscis.  A 
igle  accurate  longitudinal  section  of  a  suitable  example 
would  remove  every  trace  of  doubt.  It  is  a  very  simple 
arrangement.  A  similar  slip  was  made  in  regard  to  the 
reticulated  layer,  which  he  has  now  corrected,  without,  how- 
ever, indicating  how  this  change  occurred. 

3.  His  results  under  the  head  of  Nervous  System  are  two, 
via.,  the  incorporation  of  the  cephalic  sacs  with  the  ganglia 
in  the  Amopla,  and  the  assertion  that  the  investment  of  the 
lateral  nerve-lrunkB  in  the  same  group  is  composed  of 
"  hiemoglobinous  nerve-cells."  His  notion  that  the  cephalic 
sacs  are  a  special  respiratory  apparatus  for  furnishing  the 
"  cephalic  hscmoglobin  with  oxygen,"  is,  I  fear,  somewhat 
visionary.  He  has  the  credit  of  clearly  describing  the  cells 
in  the  investment  of  the  lateral  nerve-trunks. 

While  on  these  points  he  is  prominent,  he  has  not  ob- 
served, iu  his  own  form,  the  two  very  distinct  thin  layers  inside 
the  circular  muscular  coat  of  the  body-wall,  the  important 
apertures  in  the  proboscidian  sheath,  the  generative  tubes, 
\d  the  somewhat  pennate  arrangement  of  the  muscular 
iculi;  the  passage  of  the  muscular  fibres  though  the 
istment  of  the  nerve-trunks  (his  "  hfemoglobinous 
e-cella")  in  the  Lineida,  and  he  is  unaware  of  the  great 
modifications  in  structure  in  the  CarineHida  and  Cephalatri- 
chida. 

Some  very  interesting  observations  on  a  iand-Nemertean 
n  the  Bermudas  by  Dr.  Willemoes-Suhm,'  one  of  the 
.uraltsts  on  board  the  "  Challenger,"  call  for  a  few  re- 
ka.  This  form  [Tetraslemma  ugricola,  Willemoes-Suhm ) 
ears  to  be  a  typiciil  member  of  the  Enopla,  and  its  strnc- 
I,  on  the  whole,  is  fairly  represented,  under  the  great  diffi- 
68  which  a  travelling  naturalist  must  labour  in  iovesti- 
ig  an  organism  so  soft  and  so  complex.  The  absence  of 
cephBlic  sacs  is  peculiar  and  exceptional,  and  I  should 
!  expected  lliein  in  such  a  form.  The  mouth  probably 
li  in  front  of  the  ganglia,  not  behind  them,  the  former 
/Jog^M*,  vol.  liii,  Wa.  wx^\.  Wl.W.'KSAi. 
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being  invariable  iu  the  ISsopi.a.  The  mouth  in  ibe  aathor** 
figure  refers  to  the  cESophageal  region.  The  proboscis  will 
probably  be  found  on  transverse  secfion  to  be  within  a  pro- 
boscidian sheath,  composed  chiefly  of  external  circular  (or 
oblique)  and  internal  longitudinal  fibres,  with  the  probosri- 
dian  corpusculated  fluid  in  its  interior.  The  termination  of 
the  proboscis,  therefore,  will  not  be  attached  to  the  walls  of 
the  body,  but  to  the  interior  of  the  shcnth.  The  scsual  dif- 
ferencea  in  the  basal  portions  of  the  central  stylet  are  most 
interesting,  and  the  author  is  quite  right  in  observing  that 
such  sexual  differences  have  not  hitherto  been  observed  in 
the  Nemerteans,  though  various  varieties  occur  in  ibo  same 
form.  The  remarks  on  the  habits  of  the  species  are  also 
valuable.  The  commensalistic  Nemertean  alluded  to  by  the 
author  at  tlie  end  of  his  paper  is  closely  allied  to  the  NenKrte* 
carcinophUa  of  KoUiker,  and  it  probably  has  a  similar  habit 
of  frequenting  {in  sheaths)  the  abdominal  hairs  nf  female 
crabs.  The  occurrence  of  lateral  stylet-sacs  is  noteworthy. 
The  plate  accompanying  the  paper  is  probably  diagrammatic, 
and  the  inversion  of  the  figures,  the  inversion  of  the  gan- 
glionic commissures,  and  other  imperfections,  need  not  there- 
fore be  mentioned. 

In  some  additional  remarks  on  a  hermaphrodite  Kemertcan 
{Borlaaia  A'e/er»/einJi)by  M.Marion  ,^  he  finds  that  tlic  young 
specimens  show  a  predominance  of  one  sexual  eletneut, 
while  the  older  forms  have  a  nearly  equal  proportion  of 
male  and  female  elements.  The  male  reproductive  elements 
arc  developed  first,  and  then  the  female.  lie  is  tiomewhat 
in  doubt  about  the  connection  of  the  ovaries  and  e|K>rm-sacs 
with  surrounding  parts — mentioning  that  they  occur  without 
order  in  the  general  cavity  of  the  body,  and  that  thov  have 
II  short  peduncle  apparently  in  connection  with  the  lateral 
vessel.  This  is  scarcely  accurate,  for  the  vexual  orgiuis 
have  no  connection  with  the  lateral  veiiael,  the  conlenta  find- 
ing exit  above  the  nerve  and  vessel.  He  again  alliidea  to 
the  spermatoitoa  being  iibernled  in  April  into  the  general 
ca^Hty  of  the  l>ody,  another  ntisajiprehenHinn,  samx  the 
boBcidian  canal  {cavity  of  the  sheath)  and  the  digestive 
are  the  only  general  cavities  within  the  body'Wali. 
probably  mcami  Ihn  region  between  the  body-wall  am 
altmentjiry  canal,  but  there  is  no  itpact'  there,  only 
ovariea  and  the  sperm-sacs.  There  is  nothing  now  in  hi» 
observations  un  the  young  animals.  Whi-lhnr  the  spermatuzoa 
impregnate  the  ova  without  nuKing  into  the  «urroui 
witter,  or  after  diffusion  ihToiigb  that  element,  has 
aaecrtaiued  in   thi^  form ;  but  the  UUir  wuuUl  ' 
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probable.    The  water  at  any  rate — ^judaing  from   analogy 
—must  be  loaded  with  ripe  Epermatozoa  in  vast  multitudes. 

Ill  a  very  fine  Amphiporus  haslalus  from  Southport  saods 

(in    October)  I  was   struck    by  observing  in   longitudinal 

ejections   a  somewhat   regular  arrangement   of  cut,   cellubir 

^Kibes.     This  appearance  is  due  to  a  series  of  tubes  lillei]  with 

^Huiular  nucleated  ceik  {Plate  XIV,  Fig.  3,y,^),  whichpasd 

^^Vimwards  at  tolerably  regular  intervals  from  each  side  of 

^^le  proboscidian  sheath,  and  terminate  at  a  fiswitre  of  the 

longitudinal  muscular  coat  a  little  above  the  nerve- trunk. 

Similar  tubes  curve  along  the  ventral  surface  beneath  the 

alimentary  chamber,  and  terminate  at  the  same  points  f^'). 

Iie  enormous  number  of  these  cells  show  that  if  ihey  are 
1  the  majority  become  absorbed  as  development  proceeds  ; 
t  of  course  this  is  conjecture.  Investigations  on  the  living 
rmals  will  show  the  importance  of  these  organs  in  the 
ysiology  of  reproduction.    As  indicated  formerly,  a  similar 
idency  was  observed  in  the  posterior  part  of  Dr.  Hubrecht's 
witnen,  which  anteriorly  was  distended  with  spermatozoa. 
The  Pelagonemtrtea  Rollesloni  of  Mr,  Moseley,*   of  the 
"  Challeocer  ''  expedition,  occurred  near  the  southern  verge  of 
the  South  Australian  current,  and  in  all  probability  will  be 
found  to  be  one  of  the  Enopla,  if  (he  author  is  accurate  in 
afhrming  that  the  mouth  opens  in  front  of  the  ganglia,  and 
the  external  muscular  fibres  of  the  body-wall  are  circular 
^^^A  the  internal  longitudinal.     The  digestive  canal  is  gcne- 
^^Bpy  more  or  less  pinnate  in  the  ENOFLA,and  characteristically 
^^Htor  example,  in  Nemtries gracilis, 

^^n'he  elaborate  paper  on  the  histology  of  the  land  Plana- 

^^ffiiDB  of  Ceylon  in  the  '  Philosophical  Transactions'  for  1874, 

by  the  same  author,'  forms  an  important  contribution  to  our 

knowledge  of  the   subject,  and  as   Bipatium  was  examined 

when  treating  of  the  homologies  of  the  Nemerteans,  a.  com- 

■irison  of  the  observations  may  be  useful. 
ill  regard  to  the  hypoderm  or  cutis  (his  epiderm),  Mr, 
bseler  observes  that  It  alters  its  character  on  each  side  of 
C  umbulacral  line,  and  "  becomes  far  thicker  and  apparently 
less  dutiiiite  in  structure,"  In  my  specimens  (for  which  I 
have  to  thank  Dr.  Pcrcival  Wrighll,  the  mass  of  the  cutis 
tor  hypodcmij  was  much  thicker  and  denser  on  the  dorsum, 
re  translucent  on  the  ventral  median  ridge,  and  the  layer, 
indicated  by  the  basis-stniclu re,  decidedly  narrower.  The 
naboveisccrtttinlygrcallyhyperttophied.  The  hypoderm 

I.  Nat.  Diat,;  MmcIi,  18:6,  \>.  1.  Plttt«  X.V.  B. 
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(cutis)  is  here  bounded  by  a  distinct  ba semen  t-structare,  for 
moBt  of  the  circulai  muscular  fibres  have  spread  out  to  c 
ihfi  reeion  transversely  some  distance  inwards.  The  I 
layer  19  extremely  indistinct  in  coiitrnst  with  that  1 
Nemerteans — both  in  transverse  and  longitudinni  set 
and  no  allusion  tfrb  made  to  it  in  the  general  remarks  ii 
connection  with  the  Nemerteans.  Mr.  Moselcy'e  fine  pre- 
parations, however,  probably  show  it  more  satisfactorily. 
His  observations  having  again  drawn  attention  to  the  subject, 
it  is  found  that  in  longitudinal  sections  (where  it  ought  to 
come  out  boldly)  careful  examination  indicates  a  termination 
of  the  hypodermic  layer  outside  the  circular  muscular  coat. 
That  such  a  basis-Iajer,  however,  should  fail  to  be  the 
homologue  of  the  basis  or  basement- layer  in  the  Nemer- 
tenns  and  Phmarians  is  peculiar;  the  more  so,  as  Mr. 
Moseley  makes  the  circular  muscular  layer  (immediately 
beneath)  the  homologue  of  the  basis-layer  in  the  Neinerteans 
end  Planatians.  "  Great  stress,"  he  says,  "  has  been  laid 
by  various  authors  on  the  supposed  fact,  that  whilst  in  Anne- 
lids,  Ncmatoids,  Trematodea,  and,  in  fact,  all  higher  wunns, 
the  external  coat  of  the  body  was  arranged  circularly  and  the 
internal  longitudinally,  in  Turbellarians  the  reverse  was  the 
case ;  and  the  statemi-nt  has  been  made  in  such  a  form  t' 
it  really  appeared  as  if  an  inversion  of  the  muscular  c 
must  be  supposed  in  order  to  get  at  the  proper  homology 
relations  of  the  musculnr  structures."  "  M'Intosh  lays  g 
stress  on  the  fact,  that  in  Ommatopha  alba  the  circulir 
muscles  are  external  and  the  longitudinal  internal,  whiUt  in 
Borlasia  the  reverse  is  the  case ;  and  accordingly  he  regiinJs 
these  two  worms  as  belonging  to  very  ditferent  types  indee<U^ 
I  cerlaiuly  (and  with  greater  empha^ix)  still  regard  T 
Amphiponda  and  Linetdte  as  very  different   types  of  1 

merteans;   but,  as  before,  this  is  based   upon  much  in 

extensive  data  than  tlie  muscular  system.  The  statcmcDl* 
arc  not  di-pendcnt  on  any  theory,  which,  I  fear,  is  tbc 
case  with  the  view  of  tho  homology  of  the  circiJjir  muscuhtr 
fibres  of  Bipalium  with  the  basis-layer  of  the  Ncmerieui 
body-wall.  Further,  he  observes  — "  But  the  external 
circular  coat  of  Ommatoplea  is  evidently  the  homologue 
of  the  thick  external  tunic  of  Borlasia,  called  by  Al'Intosh 
the  basement  membrane,  since  in  Ommaliiphti  there  is 
•aid  to  be  no  basement  membrane,  and  the  external  cir- 
cular musculaj  coat  li«s  immediately  beneath  the  ei)idcnnu> 
as  does  the  MO-called  basement  membrane  of  Borlatta"  .'- 
wrror  has  evidently  occurred  here^probably  duo  to  1 
printer  and  the  abscnra  of  Mr,  Moc4>ley,  because  ii  wJll'l 
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;  found'  that  a  very  distinct  basis-layer  is  described 
urad  both  in  Ommatoplea  and  Borlasia;  and,  moreover, 
I  consider  that — for  the  matter  of  homology — there  is  no 
need  to  go  beyond  this  structure  (basis-layer)  in  the  forma 
just  named  ami  in  Bipalium,  Mr.  Moseley  thinks  the  basis- 
layer  performs  ihe  jiart  of  a  muscular  tunic  in  the  Nemer- 
tcann  and  FUnarians,  but  as  these  animals  are  already 
sufficiently  provided  with  muscular  layers,  it  can  only  act 
fts  on  accessory  and  very  efficient  e/a*(ic  investment  (probably 
afiex  the  manner  of  the  cuticle  in  the  Annelida),  It  is  often 
observed  to  be  frilled  while  the  subjacent  circular  muscular 
coat  in  the  Enopla  is  straight.  I  have  further  to  add  that 
ihe  late  Professor  Keferstein  was  right  in  saying  that 
the  pigment  in  many  Planariane  disappears  in  alcohol,  and 
18  much  altered  in  others.  The  black  pigment  of  the  eye- 
specks,  however,  as  Mr.  Moseley  observes,  remains. 

The  description  of  the  primitive  vascular  system  of 
Bipalium  is  novel.  Mr.  Moseley  observes  that  it  has  the 
form  of  a  spongy  vascular  tissue,  and,  moreover,  has  the 
nervous  system  in  it^  interior  in  the  form  of  a  "meshwork" 
"  very  indistinctly  differentiated  histologically."  My  slight 
examination  had  resulted  in  doubt  as  to  the  nature  of  this  pale 
area,'  for  in  no  preparation  was  there  any  appearance  to  sup- 
port the  "  vascular  "  idea,  neither  could  any  nerve- elements 
be  observed.  A  re-e lamination  gives  no  grounds  for  a  more 
decided  expression  of  opinion.  Further,  the  dissections  of  ihe 
ordinary  Pianarisns  for  comparison  with  the  Nemerleans  lend 
no  support  to  Mr,  Moseley's  statement  that  a  similar  "  primi- 
tive vascular  system  "  exists  in  them  near  the  oviduct.  I  still 
agree  with  Prof.  Keferstein 's  view  that  much  more  extensive 
observations  both  in  the  living  and  preserved  Planarians  are 
necessary  before  such  can  be  accepted  as  a  "primitive 
vascular  system,"*  Finally,  nothing  has  been  seen  lo  sub- 
etautiate  the  notion  that  the  ganglia  of  the  Planarians  lie 
within  a  "  primitive  vascular  sinus."  Indeed,  I  am  bound 
lo  say  that  such  a  view  is  wholly  opposed  to  my  experience 
hoth  in  the  Planarians  and  Ncmertcans.*  In  not  a  few  of  the 
latter  two  muscular  layers  intervene  between  the  vascular 
and  the  central  nervous  systems;  and,  if  in  either  group  a 
gale  area  surrounds  the  ganglia,  it  is  widely  differeul  from 
tf  apongy  vascular  tissue."  The  nerve-cells  of  the  Planarian 
mlia  are  exceptionally  large  and  distinct,  and  they  are 
frepresented  by  Mr.  Moseley. 
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NOTES  AND  MEMORANDA. 


HaeckeUna,  a  new  ^^antio  Uoseron. — The  arcnactious 
Foraminifei  liescribed  under  the  name  of  'Haeckelina'  ia 
the  last  number  of  the  '  Jenaische  Zeitshcrift,'  by  Dr.  Emil 
Bessels,  is,  we  understand  from  Dr,  Carpenter,  identical 
vrith  his  form  of  the  Asirorrfaiza  of  Sandahl  noticed  by  him 
in  ihe  '  Proceedings  of  the  Royal  Society,'  June  17lh,  1869. 

The  Tabulata  not  Hydroida.— A  memoir  may  be  shortly  ex- 
pected from  Mr.  Moseley,  of  the  Challenger  expeiHlion,  on 
the  structure  of  Heliopora  and  other  Tabulata,  the  result 
of  his  studies  of  these  organisms  in  the  living  and  fresh 
Btate.  The  result  of  these  investigations  is  to  show  that 
the  Tabulata  are  peculiarly  modified  (degeneralej  Alcyoo- 
arians,  with  a  compact  stony  (instead  of  a  spicuUte] 
skeleton. 

Holler's  Diatom  SUdea.—Herr  Moller,  of  Wedel,  the  weU> 
known  preparer  of  diatoms,  proposes  to  publish  by  sub- 
scription bis  methods  of  preparation.  His  Tj/pat-platle  uid 
Probeit-platle  are  remarkable  specimens  of  ingenuity. 

Proceedings  of  Societies. — Owingto  the  pressure  of  important 
memoirs,  we  are  compelled  to  defer  till  our  nest  number  a 
large   accumulation  of  Reports   of  Societies,  including  ti 
Dublin  Microscopical  Club,  Medical  Microscopical  Sor-" 
Liverpool  Medical  Institution,  Sec. 
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Bezaal  Beprodnction  of  Thallophytea. 

I. 

The  tlieory  of  dcsrent   has   given — aa    it    lias  done    to 

ercry  other  brancli  of  Biology — an  entirely  new  interest  to 

the  study  of  the  lower  Cryptogams.     They  represent  forms 

^hich  if  not  actually  identical  with  those  possessed  hy  the 

lote  nnceslors  of  the  more  complex  plants  have  probably 

been  very  distantly  removed  from  these  ancestral  forms 

'%f  Babscquent  modification. 

it  is  natural,  therefore,  to  seek  amongst  the  non-Tascular 
cryptogams  for  indications  of  phylogenetic  relationship.  IJut 
any  examination  for  such  a  purpose  must  of  course  be  un- 
satisfactory which  is  not  based  on  a  sufficient  knowledge  of 
the  life -histories  of  the  different  types.  Witliout  this  it 
is  impo^siblo  to  compare  them  one  with  another  at  stages 
when  auch  a  comparison  is  really  significant. 

Unfortunately  from  the  necessity  which  is  constantly  im- 
posed upon  the  systemati»t  of  classiiying  organisms  of  all  kinds 
without  being  able  to  fulfil  such  a  condition,  the  most  erro- 
neous juxtapositions  are  constantly  made,  and  although  an 
immense  body  of  accurate  observations  has  been  accumulated 
about  different  types  of  the  lower  cryptogams,  it  is  only  lately 
that  anything  like  a  real  cohesion  has  been  Visible  amongst 
thp  accumulated  facts.  In  the  fourth  edition  of  hia  '  Lchrbuch 
der  Botauik,'  published  towards  the  end  of  last  year,  Sachs 
has  proposed  and  adopted  a  classification  of  the  non-vascular 
cryptogams  which,  while  widely  differing  from  any  which 
had  been  prcTiously  suggested,  for  the  first  time  affords 
something  like  an  intelligible  view  of  their  morphological 
olution. 

II. 
'he  division  of  the  vegetable  kingdom  into  the  two  I 
.ions  of  TuALLOPBYTA  And  Cosmuphv ta  whs  proposed  by  I 
idlicher  in  1836.  I'he  groups  are  elill  valid,  though  it  is  I 
no  means  easy  to  frame  characters  which  will  satisfactorily  1 
lliit  Uiem.     Except  perhaps  the  absence  or  presence  of  thai 
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"oppoailion  of  stem  and  root,"  none  of  the  dUtitieiions  which 
Endlicher  pointed  out  are  available  now;  least  tenable  of 
all  is  the  absence  of  sexuality  in  tlie  Thullophyla. 

The  classification  of  the  vegetable  kingdom  by  A.  P. 
De  Candolle  into  Vasculares  and  Cellvlares  (ISlS)  is  fiir 
inferior  to  Endlicher's,  though  still  in  use.  The  two  teima 
do  not  properly  contrast,  and  the  inclusion  of  the  Mnteaua 
among  the  Cellularea  is  entirely  unnatural  in  the  light  of  oai 
present  knowledge. 

For  the  last  half  century  the  Thallophyta  have  been  held 
to  fall  into  the  three  district  groups  of  AlijtB,  Fmiiji^  and 
Lxchene;  these  were  first  limited  as  they  now  stand  by  Bisl 
Agardh  ('Aphorismi  Botanici,'  1821). 

The  autonomy  of  the  Fungi  had  been  recognised  by- 
oldest  syslematiets,  and  as  early  aa  1583  Ceesalpinus 
eluded  under  thai  head  at  any  rale  the  larger  forms  w! 
are8odeBign«,tednow.  But  .^/^is  down  to  the  lime  of  Liui 
were  mixed  up  with  Hydrozoa,  Aetinozoa,  and  spoi  _ 
"The  group,  since  so-calied,  was  establiohed  by  him 
1735;  but  while  he  purged  it  of  Lilho^hyta  he  retaiiird  in  it 
Htpaticte,  Lichens,  and  Rkizocorpea.  Jussieu  f  1789)  sepa- 
rated the  Uepalica,  and  his  Algee  consisted  of  tiic  plants  at 
present  recognised  as  such  together  with  Lichens. 

Considered  as  mere  convenient  assemblages  or  ilejiositarie* 
to  which  plants  might  be  referred,  the  division  of  ThaUop/it/ta 
into  Alffte,  Fungi,  and  Lichenea,  has  worked  tolerably  w( " 
And  although  it  was  found  impossible  to  characleriu: ' 
groups  morphologically  in  the  vast  proportion  of  cases,  " 
difficulty  was  found  in  referring  any  ])art)cular  ThiUo] 
to  some  one  of  them.  Berkeley  and  Lindlcy  (1845)  , 
themselves  obliged  to  limit  them  by  physiological 
raclers :  Atgte,  generally  speaking,  they  n-gardcd  as  aqi 
Fangi  and  Lichenea  as  aerial.  The  fornihr,  however, 
their  nutriment  from  their  substratum,  while  the  latter  tibtained 
it  from  the  air. 

I'his  classiiication  was  adopted  without  tiueslion  until 
1868,  when  Prof.  Schwendener,  of  Basle,  propounded  b'lB 
now  famous  theory,  that  Lichens  are  not  autonomous  but 
composite  organisms,  consisting  partly  tif  an  nlgn,  partly  of  s 
fungus  wliieb  forms  a  tilamentons  network  in  which  the 
of  the  alga  ("  gonidia")  arc  impri«oued.     While  the  lati 

firubnbly  identical  with  fonmi  mtt  with  in  a  free  «uta 
ungoid  part  of  the  lichen  is  only  known  as  a  paraeito. 
the  volumes  of  this  Journal  for  the  Ia«t  two  years'  nol 
will  be  found  of  all  the  more  important  pn|N>ni  in  w1 
'Quart-  Jouia.  Micro*.  Scieuoe,'  18f3,  pp.  817,  835)  IB7«. 
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jivendener's  view  Lns  beon  diacuased.  The  general  result 
a  certainly  been  to  confirm  it.  Lichens  must,  therefore,  he 
jraded  from  their  position  as  a  principal  division  of 
Sialiophytes  and  he  referred  to  aEcomycetuus  Fungi  as  a 
*  'Ch«nict eristic  group  of  parasitic  fornts. 

In  1872  Cohii*  went  a  step  further  in  abolishing  the 
ilivisioQ  of  Thallophytes  into  Algse  and  Fungi — the  two 
groups  which  survive  after  the  reduction  of  Lichens.  But,  as 
Sachs  points  out,  the  characters  wliich  (lohn  employs  in  esta- 
blishing new  jtrotips  are  of  quite  unequal  value,  being  some- 
limes  morphologic ul,  sooietimcs  physiological.  There  can  he 
no  real  comparison  of  such  groups  as  Zygosporea,  Tetra- 
Sftarete,  and  Zoosporea. 

The  classiGiatiun  which  Sachs  himself  has  proposed  is 
not  open  to  this  objection,  being  based  upon  the  progressive 
differentiation  of  the  reproductive  organs.  It  is  obviously, 
therefore,  a  cla6sification  which,  on  the  one  hand,  has  only 
becu  rendered  possible  by  modem  investigation,  and,  on  the 
other,  is  subject  to  continual  correction.  He  has  followed 
Colin  in  attaching  little  value  to  the  separation  of  j^/jib  from 
Fungi.  He  points  out  that  each  of  these  assemblages  of 
organisms  may  be  arranged  as  a  morphological  series  which 
runs  parallel  with  the  other.  The  essential  distinction 
between  them  reduces  itself  to  a  difference,  which,  amongst 
higher  plants,  is  regarded  as  au  adaptive  one.  Algte 
are  Thallophytes  in  which  chlorophyll  is  present;  Fungi 
are  Thallophytes  in  which  it  is  absent.  Cohn  and  Sachs 
have  attached  no  more  importance  to  this  than  is  done 
in  the  case  of  Phanerogams.  The  saprophytes  Coral- 
lorhiza  innata  and  Ejiipogium  Gmelini  hold  tneir  proper 
systematic  position  amongst  Orchidacets  quite  irrespectively 
of  the  fact  thai  they  are  as  destitute  of  chlorophyll  as  an 
Agarictu,  The  parasitic  Phunerogams  are  also  distributed 
amongst  the  forms  wiih  which  they  possess  morphological 
relationship,  and  are  not  placed  apart  in  any  special  group 
aolely  on  account  of  their  physiological  peculiarities. 

in. 

"he  fundamentitl  difference  between  plauts  and  animals 
loIvcB  itself  into  a  difference  of  nutrition.  Animals  are 
Epcthle,  plants  are  incapable  of  the  ingestion  of  solid  food. 
T.urocesa  of  digettion,  by  which  nutritious  malerini  may  be 
l^iced  from  the  solid  to  the  liquid  form,  is  therefore  neces- 
r  to  animals,  unnecessary  to  plants.  The  morphological  , 
•  Hedwigia.  1873,  p.  18  ;  '  Joarn.  of  Bot.,'  1873,  p.  lU. 
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ftdaptations  which  nutrition  requires  are  iu  the  highest  Aefftw 
complicated  in  the  one  kingdom,  while  they  always  ivmain 
tolerably  simple  in  the  other.  Of  the  two  fuucHoiis,  Uieie 
fore,  which  tliviiic  between  them  vegetable  life,  reproductiou 
— by  which  of  course  eexual  reproduction  is  meant — becomes 
in  the  case  of  plants  of  far  greaKr  morpholt^cal  importance 
thtin  nutrition. 

The  following  brief  sketch  of  the  rise  and  progress  of  our 
knowledge  of  the  sexual  reproduction,  more  cspcci^jr  of 
Thallophytes,  is  instructive  as  showiof;  how  much  more 
influence  on  the  whole  a  deductive  method  of  invcstigatioD 
has  had  than  an  inductive.  It  is  true  that  we  can  see  notr 
that  but  little  real  progress  could  in  any  case  hare  been 
made  without  modern  microscopes.  But  an  ecjually  esaeutial 
condition  was  that  investigation  dliould  be  carried  on  wilh- 
out  preconceived  ideas,  and  it  is  impossible  to  look  through 
the  literature  without  seeing  that  generally  it  was  felt  la 
be  much  more  important  to  make  structural  arrangements 
agree  with  theory  than  to  try  to  ascertain  their  real  uxture. 

The  phenomena  of  sexual   reproduction  iu  plants   w« 
more  or  less  familiar  to  even  classical  writers  on  natural 
history.     Pliny  was  aware  that  the  female  flowers  of  the 
Date  could  not  produce  fruit  unless  the  "  pulvis  maris  *'  had 
been  scattered  upon  them  from  neighbouring  trees.     Bui  ia 
modern  times  the  first  distinct  recognition  of  the  sexuality 
of  plants  ia  generally  attributed  to  Sir  Thomas  Millington, 
Savilian  Professor  at  Oxford,  who  in  1676  communicated 
bis  ideas  as  far  as  flowering  plants  arc  concerned  in  conver- 
sation to  Grew.'     SprongoT  considers  that  to  Bobart,  "  over- 
seer of  the  physick  gardens  at  Oxford,"  belongs  the  credit  of 
having,  in  Ifii^l,  first  actually  demonstrated  experimentally 
(on  Lychnia  dioica)  the  function  of  pollen.     The  account  is 
vivcn  in  Blair's'  Botanick  Essays  '  (1730),  p.  S-W, buLitnUH^ 
be  confessed  it  is  not  very  conclusive.     The  experimflUfl^^B 
Cameraiius   (1694),  a  ptofessor  at  Tubingen,  upon  1^^^| 
and  tame  other  plants,  were  much  more  to  the  poini.  ^^^| 
sexuality    of   flowering     plants     w:is     further    dcvelnpftS^^^ 
England    by  tjamuel    Morland   (ITOu),  and  in  France  hy    | 
Geoffroy  (1711),  and  Vaiilaiit  (1~1H).     The  discovirry  was    I 
very  soon  over- general ised  ;  from  this  time  till  the  «M»^j^ 
the  eighteenth  century  moat  of  the  writer*  on  stnid^^^l 
botany  deserve  the  censure  passed  by  Sprengel*  on  3^^^^^| 
(17S9):    "quod   nbii[uc    partes    dupUcis    sexus   lUM^^H 
Gngvret."  ^^^H 

'  AiiBtooj;  (if  I'lknlt,' r>.  171.  ^^^^H 

■  ■  Uiitoria  rci  beibarW  "OL  li.  |t,  33S.  ^^^^H 


SESUAL  RBPRODUCTION  OF  TBAtLOFHYTC! 


299 


tficheli  Jpscribed  the   npothecia    of    Lichens  as  flowers, 

I  tbe  asci  as  ^laniens.  Ilctlwig  (1783)  laid  tlie  tbundAtioti 
of  an  accurate  knowledge  of  the  sexual  reproduction  of 
mosses,  but  thought  that  the  function  of  anthers  was  per- 
formed in  Ferns  by  the  haira  on  the  back  of  the  midrib  of 
the  fronds,  while  in  Fungi  it  was  accomplished  by  the 
velum. 

Such  views,  as  Decaisne  and  Thuret  pointed  out  in 
writiuR  on  the  reproduction  of  Facua,  being  based  only 
upon  hypothesis  or  imperfect  observations,  fell  later  on 
into  deserved  neglect,  A  reaction  began  against  the  ap- 
plication of  the  doctrine  of  sexuality  to  the  lower  plants. 
Gmclin  (1760)  thought  that  in  descending  through  the 
vegetable  series  the  diversity  of  the  sexes  gradually  dimin- 
ished, till  in  Fuci  a  point  was  reached  where  fructi- 
Hcation  took  place  without  fertilization  at  all.  Gaertner 
(1788)  held  that  the  spores  of  the  greater  part  of  the  algot 
(including  the  Floridese)  were  not  true  seeds,  but  "  gemtnEe." 
In  Fucua  he  believed  that  the  "uterus"  (conceplacle) 
accomplished  the  fertilisation  of  the  enclosed  spores.' 

At  the  beginning  of  the  present  century  the  reaction 
against  the  behef  in  the  sesuality  of  the  lower  plants 
reached  its  climax.  Endlicher  made  the  absence  of  sexes, 
as  has  already  been  noticed,  one  of  the  distinguishing  marks 
of  Thallophytes  ;  Schleiden,  in  his  'Grundzuge'  {IS45), 
ignores,  as  far  as  possible,  any  facts  which  seem  to  point 
to  the  existence  of  sexuality  amongst  them.  But  even 
Schleiden  could  not  have  shut  his  eyes  to  actual  demonstra- 
tion, and  his  attitude  shows  that  the  sexuality  of  the  Thal- 
lophytes up  to  his  time  had,  in  reality,  been  rather  inferred 
than  actually  proved.  The  whole  of  our  present  knowledge, 
in  fuel,  rests  on  the  researches  of  the  last  thirty  years. 

Linnaius  first  made  use  of  reproductive  organs  as  a  basis 
of  classification  in  his  '  Systema  ii  Sexu '  published  in  1755. 
Sprengcl*  remarks  that,  a  little  while  before  this,  when 
only  twenty- three  years  old,  "  Icetione  Vaillantii  et  Blaiiii 
iucensuB  sexualis  systematls  fundamcnta  ponere  ccepit." 

In  its  essential  features  sexual  reproduction  imphes  the  fu- 
sion of  two  individualised  particles  of  protoplasm.     De  Bary 
(1858)  waslhefirsttopointoutinhismemoir  on  the  Conjugatm   ' 
~  ihftt  this  process  exists  in  its  most  generalised  form  in  "  con- 
ti.'      This  phenomenon  had  long  been  known  in  the 


"  Filtm  Mt  . 


a  gcnuniis  . 


afoicun 


,  et  quod  ille  i|)eB,  offioja  genituliiim  utriaaque  aeitis,  priestet 
_     ,  DeFruolibiiB.'p.  jxiiii). 

'HI»toria,'Tolii,p.  3i:i, 
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fiesti-water  nlgte,  but  cveo  in  the  eyes  of  Schleidcn  U  wm 
quite  void  of  significance — an  "inessential"  process.  Yet  il 
is  obvious  that  it  may  be  regarded  as  identical  with  fertili«a- 
tion  if  we  suppose  that  the  two  elements  which  are  neceasury 
to  take  part  in  it  are  still  undifferentiated;  the  two  conju- 
gating elements  are  indistinguishable,  and  have  not  am 
the  forma  and  attributes  of  oospberes  and  anthc 
germ-cells  and  sperm-cells. 

If  we  take  the  processes  of  reproduction  in  Vaucl 
Sapralegnia  as  representative,  those  of  the  Conjtufatte  and  Sjf' 
gomycetea  may  be  compared  with  them  as  belonging  to  a 
simpler  and  probably  primitive  type.  In  each  case  a  xponit 
produced  as  the  result  of  the  confluence,  in  the  Utter  of 
similar,  in  the  former  of  dissimilar  elements.  We  may  con- 
veniently term  this  spore  a  zygospore  in  the  one  case, an  oospore 
in  the  other.  The  researches  of  Thuret,  Bomct,  Tulaenc,  and 
Janczewski  have  further  shown,  that  in  all  the  hif;her  Xhal- 
lophytes  the  effects  of  fertilization  are  not  limited  to  the 
production  of  a  single  spore,  but  set  in  action  complicated 
processes  of  growth  which  give  rise  to  structures  of  gnrat 
diversity,  including  a  great  number  of  spores,  and  theie 
may  be  called  carpospores. 

From  the  point  of  view  of  the  reproductive  process  we  mny 
therefore  classify  the  mass  of  Thallophyles,  as  Sachs  ha« 
done,  with  more  or  less  certninty,  into  three  large  groups — 
ZvG03P0RE.«,  Oospore.*,  Cabfospore^.  When  this  is 
accomplished  it  is  found  that  in  each  group  we  have  a  scries 
of  Alga;  associated  with  a  paralld  series  of  Fungi.  It  uiily 
remains  to  throw  into  a  fourth  group,  Pbotophtta,  the 
organisms  in  which  from  their  low  degree  of  differentia- 
tion  it  seems  probable  that  sexual  reproduction  has  not  made 
its  appearance. 

The  following  pages  contain,  under  the  four  classes  estab- 
lished by  Sachs,  a  brief  account  of  the  pieseat  state  of  out 
knowledge  of  the  sexual  reproduction  of  Thallophytea. 

Claat  I,  Protophtta. 

In  this  class — which  is  to  a  certaiji  extent  no  doubt  pro- 
visional— those  organisms  arc  placed  in  which  as  far  a*  l«  at 
prewent  known  spores  are  only  loimcd  by  the  segmenlaiion  of 
the  protoplasm  of  a  single  parent  cell  (asexual  n'pruductionj 
and  not  as  the  result  of  the  fusion  of  segmeuls  of  protoplasm 
derived  from  two  distinct  parent  cells. 

CvAKOFiiYcKjt. — This  includes  the  Kamv  aui-niblage  ofi 
organiams  wlkicli  Uahenhorat  has  claMiGed  aa  Phyeoefmf^^^ 
phjfCM.    The  protoplasm  of   their  cells  ii    detlitute 'J^^l 
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nucleus,  auil  bcsidus  containing  chlorophyll  is  tinged  with 
the  iJoeiiUar  blue  colouring  matter,  phycocyan.     The  subor- 
dinate families  are  Chroococcacea^  Otcillatoriacex,   Scyto-    , 
nemra,  NostocaceiB  and  Rivulariaceit. 

Falmkllacxa  differ  principally  from  Cyanophycea  in  the 
absence  of  an  obvious  blue  colouring  matter  masking  the 
chlorophyll.  Some  genera,  as  Glceocyslis  and  Telraspora 
develops  zoospores.  Like  Protococcns  and  Pleurococcua 
these  will  probably  have  to  be  removed  to  the  Zygosporeei. 

EcGLENB^a:  must  be  placed  in  this  group;  they  are  not 
knonn  to  possess  a  sexual  reproduction,  otherwise  they  might 
be  associated  with  Pandorinea  in  ihe  next  class. 

Fungi  contribute  to  the  Protophyla  the  group  of  Schho- 
myceie^  (Bacteria),  which  have  some  affinity  with  Oscitat- 
loriacete^  and  iu  some  respects  with  Saccharomyces  (yeast). 

Clag»  II.     Ztgospore*. 

iVe  here  meet  with  the  simplest  mode  of  sexual  repro- 

(tion — conjugation.     In  some  cases   an  incipient  differen- 

Ition  of  the  two  conjugating  elements  may  be  noticed  as  in 

tndorina  and  Zygnemea.     Indeed,  in  all  the  series  there 

IW  probably  a  disposition  lo  progress  towards  the  degree  of 

'-"dinercntiation  which  belongs  to  the  Ooaporeix. 

Two  divisions  may  be  conveniently  made  according  as  the 
conjugating  cells  are  motile  or  non-motile. 

A.  Conjugating  cells  motile. 
Amongst  the  green  algie  the  number  of  forms  in  which  the 
zygospore  has  been  ascertained  to  be  produced  hy  the  conju- 
gation of  two  zoospores  is  gradually  receiving  additions.     In 
all  these  cases  it  may  be  stated  raore  or  less  generally  that 
the  zoospores  which  are  produced  by  the  successive  segmen- 
tation of  the  protoplasm  of  a  vegetative  cell  are  of  two  kinds 
which  have  been  named    respectively  macrozoosporeg  and 
micronoospores.     While  in  some  cases  it  would  appear  as  if 
the  difference  between  these  merely  depended  on  the  degree 
t  to  which   the  successive   segmentation  of  the  contents  of 
'oaiUr  cells  is  carried,  in  others  the  different  kinds  of  zoo- 
mres  are   produced  from  different    kinds  of  filaments  or 
'laps  even  from  different  individuals. 
"he   function  of  the  macrozoosporcs  is  purely  vegetative. 

I  Bomet  hu  Dgured  the  spores  or  Okeceopiia, '  Aon.  des  Sc.  Nat..'  Se 
^   -  i.  PI,  IG.  fig.  3. 

ittria,"  Bpe  '  Quart.  Jouni.  Mio.  Soi.,'  1873,  p.  16B. 
f  bs''S*ciiharoinjCM,"Me  'Quut.  Jouni.  orMic.  So.,*  1875,  p.  lH. 
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They  come  to  rest,  "  germinate,"  and  so  reproduce  osexuallj 
the  parent  plant. 

The  function  of  the  microzoospores,  on  the  other  hand  is 
sexual.  They  conjugate  and  the  zygozoospore  (Arcschoug), 
after  passing  into  a  resting  phase,  no  doubt,  also  reproduces 
the  parent  plant. 

The  following  are  the  cases  in  which  up  to  the  present 
time  the  conjugation  of  zoospores  has  been  observed. 

Pandorine.t.  {Dyer'). — Cklamydamonus  is  n  microscopic 
organism  which  consists  of  a  green  protoplasmic  mass  with 
R  lateral  speck  of  red  pigment,  varying  in  form  from 
ovoid  to  globular  and  furuished  with  two  or  four  vibratile 
cilia,  attached  at  a  hyaline  apex  where  the  green  colouring 
matter  is  more  or  less  absent.  It  is  bounded  by  a  delicate 
closely  applied  cellulose  wall ;  Chlamydoeoccus  only  dt8m 
in  the  wall  being  separated  from  the  green  contents  by  An 
interspace.  By  division  into  two  or  four  each  individual 
Chlamydamonas  gives  rise  to  macro  zoospores  which  eventu- 
ally attain  the  same  size  and  appearance  as  the  paronL 
Occasionally,  however,  the  division  proceeds  further,  itnil 
eight  daughter  cells  are  produced  —  the  microzoospores. 
Rostafinski'  first  observed  that  these  microzoospores  conju- 
gated. Two  of  them  touch  by  their  colourless  extieniitiea 
and  then  gradually  fuse  together,  eventually  produi  . 
cell  with  a  rounded  contour,  but  with  eight  cUia  andJ 
lateral  pigment  spots.  The  colourless  apex  of  this  zygH 
spore  soon  ilisappears;  the  eight  cilia  follow  and  the  lyl 
zoospore  passes  into  the  resting  condition.  After  having 
been  allowed  to  dry  up  and  then  again  moistened  it  gave 
rise — nol  to  new  zoospores,  but  to  vegetative  forms  Rrising 
from  repeated  cell  division  and  referable  to  the  genuA  Plemv* 


'  "  BeobMlitun^n  fihrt  Funtnj;  too  SchwinmspoTcii,"  von  3.  T.  R«»- 
iiAnaki,  '  Jlotanisclie  Zoitung,'  1S71,  p.  7^6. 

'  IF  we  Tollov  tile  CKBOiple  of  Bomel  ('  Ann.  iIm  So.  Nftl.,'  3e  ijr.,  tam. 
xtii]  and  unita  Pleuromctm*  wilL  Fntonma.  wo  absll  tliui  have  an  ia- 
tclli^blc  view  of  the  eomplctc  lifa-tiistorj  of  a  t>pe  the  lunit  of  which  is  «t 
silt  nte  B  vor;  r*iiiiliir  one. 

ilabenliorst  ('  Flon  AJg.  Aig.  Dulc.')  maintaioa  Plemro/suvm  rulgant, 
Menqth.,  and  Praloeau  viridu.  A);.,  nut  inertlj  m  diuinct  ipeuif*,  but  ai 
belonging  lo  Sfjtsrstp  fnntilipt— llip  formff  lo  Iht   I'ltlmrllaiv-.  \ht  blter 

IC  tha  fnl/OCWi-ft"'"        Al    H.,.  .nil,.-  li,n<>  I. ,..,l..,.rl,    .,,....1    I.,    prv 

toeoraii  vIrlJi'   "■  li>ci 

nalalU  lieciiin:!  >« 

reganled  aa  a  i  i ;«. 

Iheonljreal  liii!- 

dimion^  while  thr  miicf  diH-*  nut     A>  LVf:>j.l.-m'.i-^'  r*U<4: 

llie  ooqac'^Uon  of  iti  luotporc*,  detelopi  in(u  a  Plturatoceu*.  it  a] 
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L  supposed  conjugation  has  been  described  by  Velten'  in 

hmydoeacCHS.  But  according  to  his  observaliona  the 
tiiacroxoospoies  and  not  the  microzooe pores  took  part  in  it. 
Ilostafiuski^  accordingly  concludes  from  this  and  other 
abnonnaltties  which  occur  in  Vellen's  account  that  he  had 
mistaken  foe  conjugation  the  destruction  of  a  cell  of  Chlamy- 
dococcua  by  a  parasitic  monad. 

Pandorina  was  the  pUnt  in  which  the  conjugation  of 
EDOspores  was  first  described  by  Pringsheim.^  He  distin- 
guishes it  from  Eudorina  with  which  English  writers  have 
generally  identified  it.  According  to  him  it  consists  of  a 
colony  of  sixteen  zoospores,  each  of  wbicli  may  give  rise  to 
new  colonies  by  division.  This  is  the  asexual  mode  of  repro- 
duction. The  first  stages  of  the  sexnat  condition  are  very 
similar.  But  in  the  final  result  the  new  colonies  resolve 
themselves  into  their  constituent  zoospores  which  are  fi«- 
c^ueutly  eight  instead  of  sixteen  in  number.  They  vary  in 
size,  but  though  there  are  zoospores  that  arc  comparatively 
large,  and  some  which  are  small,  there  are  others  which 
correspond  to  every  intermediate  dimension.  Pringsheim 
considers  that  this  difference  of  size  indicates  a  certain 
amount  of  sexual  differentiation.  For  usually  a  small  zoo- 
sporEi  (antherozoid)  conjugates  with  a  large  zoospore  (oospore). 
When  the  zoospores  which  conjugate  are  equal  in  size  they 
possess  tlie  mean  dimensions;  these  might  be  regarded, 
therefore,  as  sexually  undifferentiated.  The  largest  sexual 
zoospores  never  conjugate  with  one  another. 

Ill  Pandorina  it  must  be  borne  in  mind  that  size  ceases  to 
Iw  a  criterion  of  difference  between  the  vegetative  zoospores 
(macrozoospoics)  and  the  sexual  (microzoos pores) . 

The  phenomena  of  conjugation  repeat  what  has  already 
l>eei>  stated  in  Chiamydomonaa.  The  sexual  zoospores,  ac- 
cording to  Pringsheim,  appear  to  seek  out  and  approach  one 
another  in  pairs.  They  touch  by  their  transparent  anterior 
extremities,  blend  at  these  points,  and  eventually  form  a 
united  body  geminate  in  shape.  The  double  notch,  which 
indicates  the  original  distinctness  of  the  two  zoospores, 
gradually  disappears,  and  the  zygo  zoos  pore  assumes  a 
n>unded  form  which  gives  no  indication  of  its  composite 
origin,  except  that  its  anterior  extremity  has  two  lateral 

IbK  nfured  to  Preloeoefut,  or  wliicti  it  mnj  oow  be  regarded  u  Ibc  motile 

^ndition. 

■V  <  Bat.  Z«(.,'  IS71.  p.  383. 

BLlbid,,  1871.  P.T8S. 

^^B"  UeUr  PsaruDf  der  Schvirmapoico,"  Ptingsbcim,  in  '  Moiutaber.  dcr 

^HiHirAk^.'    Uktob.,  1S69. 
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red  spots  and  four  cilia.  Both  red  spots  and  cilia  mM 
quently  disappear  ;  the  zygozoospore  passes  into  the  rcsmf„ 
condition,  and  eventually  gives  rise  to  a  new  Pundortmi 
colony.  The  whole  process  of  conjugation  occupies  at  the 
most  five  minutes. 

With  reapect  to  other  forms  allied  to  Pandorina  our  know, 
ledge  is  far  from  complete.  In  Gonium  the  formation  uf 
microzoospores  is  unknown.  In  Stephanosph/era  they  ha?e 
been  described  by  Coha  and  Wichura,'  but  their  conjuga- 
tion has  not  hitherto  been  seen.  In  EuJorina  and  Volvor, 
to  wliich  Volvocinacete  is  here  restricted,  the  sexual  process 
has  attained  a  higher  degree  of  differentiation  and  will  be 
referred  to  further  on. 

HyDKODiCTYEjB. — The  well-known  fresh-water  alga  ffy- 
drodictyon  is  in  many  respects  nearly  allied  to  the  Pandorinta. 
TTie  contents  of  the  individual  cells  undergo  eeparatton  into 
ma crozoos pores  and  microzoospores.  Of  the  former  from 
7000  to  ao,000  are  produced,  of  the  latter  from  30,000  to 
100,000.  The  swarming  of  the  macrozooapores  takes  place 
entirely  within  the  mother-cell,  and  the  "  net,"  which  i» 
finally  set  free  by  its  rupture,  is  the  aggregate  of  Uins 
which  has  reached  the  resting  condition.  The  microzoo- 
spores, on  the  other  hand,  are  set  free,  and  their  ultiroato 
destination  is  not  properly  known.  According  to  Pringsheim' 
they  are  intended  to  reproduce  the  plant  in  B  future  srasan. 
It  is  highly  probable,  therefore,  that  they  undergo  a  prom* 
of  conjugation  (although,  as  Sachs  remarks,  this  has  not 
yet  been  observed) ;  and  this  may  be  the  real  meaning  of 
the  double  spores  which  Cohn  long  ago  figured,^  hut  which 
he  explained  as  the  result  of  a  casual  adhesion  nr  gluing 
together  of  two  microzoospores  adjacent  to  one  anotner  in 
the  mother-cell.  On  this  view  the  "  l>o]iprl!<pore,"  which 
Cohn  figures,  would  be  the  zygozoospore  (fig.  1 ). 


'Y-^ 


^/ 


ic  with  tiro  cilia]  and  '  doppdtporc ' 
c  500  («flcr  CoUn.  I.  c  '\. 

Cohn'  also  observed  double  tipores  in  Cladvjthwa   (fh 
and  Thiirel  in   EnleromoTpha,  in  both  of  which  gead 

•  Sm  *  Quart.  Joum.  Uior.  Sol.,'  ISSS,  p.  136.  PI.  VI.  dga.  M,  \ 

'  Sec  Quart.  Joam-  Mio.  8ci.,'  o.  s.,  *ul.  ii,  |i,  54. 

■  "  UnloriDcliuoRra  uber  die  £ntwickaluDni;ciichiclit«  dnr  i 

pidiBB  Aln™  und  riiMroo  Dr.  P.  Coha."    'Ncv.  Art.  Atad.  V 

vol.  xxi(  (1851).  pp.  UaG,  326.    Tftb.  10,  fig.  II. 
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I  be  seen  below,  conjugation  ia  now  known  to  take  place. 
Amongst    tUc   multiceUolar    green    algte    {Nematophycem, 


I 


— CoDJugation  of  microzoos pores  of  Cladophora  glomerala  x    BOO 
(after  Colin,  1.  c,  lab.  xx,  fig.  261. 

Rabb.)    the  formation  of   zygozoospores   has  recently  been 
determined  in  a  considerable  number  of  species. 

ULOTHBICHACE.K  onlv  differ  from  Canfervacea  in  their 
filamenls  never   branching   and  being   composed    of  very 
abort  cells.   There  seems  to  be  no  really  valid  ground  for  eepa- 
..xating  them  in  these  respects. 

I  Bormucia, — Cramer'  discovered  the  conjugation  of  tlie 
MporeB  in  1870  in  H.  sonata,  Web.  and  M.  (Ulothrix 
tta,  Kutz.).  Some  cells  of  this  species  produce  two 
tt  eight  luacrozoospores,  others  sixteen  to  thirty-two  micro- 
Oospores,  The  details  of  conjugation  agree  in  every  respect 
iith  what  Pringslieim  has  described  in  Pandorina. 

l/rospora. — Areschoug'  distinguishes  this  genus  from 
Hormigcia  by  the  presence  of  only  two  cilia  on  the  Koospores 
in  place  of  four.     He  has   described  the  formation  (fig,  3) 


I 


:^  f\\ 


3. — Conjugation  of  microKooaporea  of  tIroBpora  peitieilli/ormu  x  1000 
(Rftcr  Areiolioug,  I.  c,  tab.  i,  ugs.  4-G). 

of  the  Kygozoospore  (first  noticed  by  him  in  1863)  in   U. 
penifiiUiformis  in  the  following  vivacious  language : — 

"  MicroKoosporns  celeriter   natantes  cum  intuemur,  duas 

'  "Niitiirf.  GesclUch.  in  Zurich."  Mare,  1870;  '  Bot.  Zeit..' 1871,  pp. 
7fS,    S9.     For  llie  derelopmeiil  of  tlie  tuosipareB,  cf.  Briun,  "Bejare-  j 
B  Ntrtiirc,"  ■  lt*j  Soc..'  pp.  I*S.  159.  ' 


Mj  hoc.,  p 
wiogina,'J 
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videmuT  Btepeiiuincro  microzooporas,  quarum  altera  alteram 
fugienteni  persequitur.  Haec  est  microzoosporti  fasmmea, 
quEG  illain,seu  luicrozoosporam  masculiQam,  efifiigere  tendii, 
qus  contentto,  quamquam  nonnunquam  prospera,  eat  tameo 
plerumque  insma.  Tunc  microzoospora  masculina  rostrum 
suum  rostro  microzoospone  femineEe  infigit,  quo  facto  utraque 
TOBtris  cohieret.  Corpus  hue  et  illuc  jactans,  niicrozooepora 
fceminea  se  liberare  conatur,  epe  autem  fracta,  utraque 
cursum  celerrime  iterat.  Hoc  in  cutbu  lateribus  earom 
adpositis,  ab  rostris  versus  extremitates  earum  sensim  tulglu* 
tiaaatur,  ut  denique  copulatione  absoluta,  adsit  zooBpoTa, 
e  duabuB  microzoosporls  sexualibua  compasita,  quattuor  cilita 
oruata  et  utrinque  lateraliter  granulo  fusco-rubro  iosiguita 
quaiD  Tjgozoosporam  nommare  licet  "  (p.  S). 

In  tlua  plant  the  tnnciozoospores  and  the  micromoaporca 
are  produced  by  different  filatnente,  those  producing  the 
latter  being  narrower.  The  formation  of  tnacroBOosporet 
niso  takes  place  during  the  summer,  while  that  of  the  micro* 
zoospores  occurs  during  spring. 

CoKFERTACEA.  —  Areschoug  has  detected  conjogatinn 
(fig.  4)  in  Cladophora  aerieta.     His  obevrvations  leiut  to  the 


conclusion  that  the  macrozoospores  (also  first  detected  bj 
him)  and  the  microzoospores  are  produced  by  difierent 
plants.  The  microzoospores  nre  not  all  of  the  »ame  size. 
"Microzoospora  feminea  et  raosciilina  nunc  eju>dem  mag- 
nitudinie,  nunc  masculina  qnam  feminea  minor  **  (p.  9). 

Ulvace*. — Thuret  first  described  the  macioxooepore*  and 
microzoospores  in  thi>t  group.  In  Enteromorpha  the  former 
are  fumivned  with  four  cilia,  the  tatter  with  two.  Ilie  for- 
iDBtion  of  the  zygozoospore  in  IC.  compreua  has  been  idt 
peatedly  seen  by  Aiesehoug  and  takes  place  in  «  mumer  io 
no  reepcct  differing  from  that  already  described. 

MvxoMTCVTEK. — Amon|pl  fungoid  lypv*  Sachs  aasociatra 
ihcM  with  the  groups  which  have  been  enumerated  aboYe, 
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18  at  first  sight  may  Beem  surpiismg.  Zoospores,  how- 
erer,  ere  masses  of  protoplasm  whose  coDJugntioa  has  many 
tnijrartant  features  of  resemblance  to  the  formation  of  plaB- 
modia.  The  cell-wall  of  zoospores  is  feebly  developed, or  at 
any  rate  offers  but  little  valid  resistance  to  the  fueiou  of  two 
iiidividunls.  The  spores  of  the  Mj/romycetes  set  free  their 
protoplasm  as  uniciliate  zoospores  which  gradually  lose  their 
characteristic  form  and  become  amoeboid.  The  anu^be  being 
destitute  of  &ny  cell-uiembrane  readily  run  together  ia  a 
kind  of  wholesale  conjugation  and  produce  a  plasmodium — 
a  kind  of  compound  zygospore,  which  eventually  passes  into 
B  resting  state  and  by  processes  more  or  less  complicated 
developes  the  spores. 

Chytridie*. — In  the  4th  edition  of  bis  '  Lehrbuch,'  p. 
£56,  Sachs  suggests  the  propriety  of  placing  this  group  in 
juxtiiposition  with  the  Myxomycetex,  as  it  would  be  probably 
found  that  the  zoospores  conjugate.  This  has  been  actually 
found  to  be  the  case  by  Sorokin^  in  a  form  described  by  him 
as  Telrachyirium.  Chytridiea  may  occupy  an  intermediate 
position  between  Myxomycetea  and  Saprolegniea? 

Protoutceb  is  a  parasitic  fungus  of  obscure  affinity.  It 
produces  sporangia  which  discharge  with  considerable  force 
their  contained  spores.  These  conjugate  in  pairs  to  form  a 
zygospore." 


*  See  6achB,  'Tniile  de  Bot.,'  tradnit  pu  Van  TieRbcin  n.  S82 

•  8«c  Dc  Bsrj, '  Beilr.  z.  Mori*.  J-  TiIbc;  Hft.  i. 
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B.  Conjugaling'CelU  non-motik. 
De3MI»iB£. — In  1836  Morrenl  published  Iiis  accoi 
the  conjugation  of  Chsterium  (fig.  5),  and  was  therefore  tW 
first  discoverer  of  this  process  amongst  the  Detmidiea  ae  now 
constituted.  TIiis  important  observation  had  as  Morren  him- 
self remarks  for  its  not  least  important  result  the  final  sepa- 
ration of  the  species  of  Closterium  from  the  animal  kingdom 
to  which  they  had  been  supposed  to  belong.  They  were 
seen  to  agree  in  essential  points  notwithstanding  iheir 
curious  motility  with  the  filamentous  Conjugatit,  which  Dft 
one  ever  doubted  to  be  true  plants, 
^^  DiATOMACE^. — It  was  not  till  1847  that  Thwaites 

^ft        covered  conjugation  (fig.  6)  in  this  group  which  in  1 
^H       respects  rune  parallel  with  Deamidiea. 

YlB.  6.— CoBJngstioB  of  Ennolia  Urgida  with  formslion  of  two  i3„.^^ 
A,  frost  view  of  frastulc;  B,  side  view;  C,  «ide  wtyt  of  fnuluJi%H 
jugatioQ  commeDCing ;  D,  front  *iew ;  E  and  F,  tide  and  front  tM 
lAer  formstion  of  cygospores  (»ft«  Thwail««), 

ZvaNKMACE.fi. — Conjugation  was  discovered  much  earlier 
in  the  filamentous  forms.  It  was  first  observed  by  O.  P. 
Muller  in  1788,  and  he  figured  in  the  Flora  Danira  ftab. 
88S),  under  the  name  of  Conferva  Jugalit,  examplpB  of  a 
Spirogj/ra  in  a  slate  of  conjugation.  Twenty  Tt-ars  Inler  iht? 
whole  process  was<  studied  by  a  Swiss  botanist,  Vaucher,  nidLi 
<]eMrib«d  in  bis  HuMre  dn  Co^fervet  tTeaitx  ttouctt  (IS 
'  '  Asn.  d«s  Sc  Nat./  ilme  tir.,  loin.  v. 
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a  book  which  has  been  justly  called  classical,  and  which  gives 
U9  the  same  pleasure  in  reading  it  that  is  to  be  found  in  the 
first  Recount  of  the  exploration  of  some  entirely  new  country. 
It  is  worth  while  quoting  a  few  sentences  from  Vaucher, 
bccatise  they  illustrate  very  admirably  the  advantage  of 
patience  and  persistence  in  this  kind  of  study. 

"I  had  one  day,"  he  says,  "collected  a  considerable 
qaanlity  of  these  plants,  and,  as  was  my  practice,  I  was 
examining  ihcm  rather  as  a  matter  of  habit  and  rule  than 
from  the  hope  of  finding  anything  new,  I  witnessed,  how- 
ever, a  phenomenon  as  novel  as  it  was  unexpected.  On  all 
the  segments  of  the  cylindrical  tube  small  swellings  or 
papillED,  irregular  in  form  and  mostly  obtuse,  made  their 
appearance.  Each  gradually  elongated  itj>elf  till  it  met  a 
papilla  of  the  other  conjugating  filament  "  (p.  43),  Since  this 
time  conjugation  has  been  observed  to  take  place  with  dif- 
ferences in  detail  in  other  genera. 

The  conjugation  is  either  effected  transveritely  between  the 
cells  of  different  filaments  (fig.  7  b),  or  longitudinally  between 
adjacent  cells  of  the  same  filament  as  in  Rhynchottema  and 
Pleurocarpua,  In  such  genera  as  Mesoearpus  and  Pleuro- 
carpiis  the  zygospore  ts  formed  between  the  conjugating  cells, 
bile  in  Zygnema,  Spirogyra  anil  Rhynchonema  the  zygo- 
lore  U  formed  tn  one  of  the  conjugating  cells  f fig,  7  c) .  This 
,ay  be  regarded  as  the  commencement  of  a  differentiation 
rluch  leads  eventually  to  the  type  of  reproduction  charac- 
teristic of  the  Ootporea. 


tia.  7. — Coiijiigntion  of  Spiroyfra  qnuiiiia  (after  Kutxing). 
Amongst  Fungi  a  similar  mode  of  conjugation  has  been 
_  Hirved  to  that  in  Mesoearpus.  The  first  instance  in  which 
twas  observed  was  by  Ehrenberg  (1829),  in  Sporodinia 
"igsygites) ;  the  other  instances  in  which  it  is  known  are 
Vxoptis  (De  Bary,  186(i),  Mucor  fuaiger  (Tulasne,  1866), . 
bMuceda  and  PhycQjnycfs  (Van  Tieghem  and  Le  Monn-"- 
nit),  Chatociadium  and  PiplocephalU  (Brcfcld,  1872). 
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In  Phycomyces,  after  tlie  partitioning  of  the  cells  to  rorai 
the  zygospore,  a  number  of  dichotoniotiNlj  branched  procuaea 
axe  developed  from  the  conjugating  liLtmenls.^  Vu 
Tieghem  and  Le  Monnier  point  out  that  these  proceese*  tm 
not  developed  simultaneously  on  both  conjugating  fiUmenli 
and  they  trace  in  this  a  first  step  in  sexual  differentiation,  It 
may  be  suggested  also  that  the  formation  of  the  branched 
processes  which  form  a  kind  of  investment  of  the  zygwpon 
is  a  kind  of  anticipation  of  the  more  elaborate  developmenli 
of  the  same  kind  met  with  amongst  the  Carpoaporea. 

Sorokin  has  also  discovered  a  Chytridineous  plant  Zygo- 
ckplrium  which  produces  zygospores  by  the  union  of  ^ft-  ^ 
ments  instead  of  zoospores.^     This  proves  that  there  l^^^^l 
absolute  dietinclion  between  the  two  processes. 


■  ft^i 


Clots  III. — Oospore.*. 

If,  as  already  pointed  out,  the  two  similar  elements  which 
take  part  in  a  conjugation  become  differentiated,  we  pavs 
without  difficulty  horn  the  formation  of  a  zygospore  to  that 
of  an  oospore.  For  aught  we  can  see  to  the  contrary,  tho 
quantitative  and  qualitative  factors  are  equally  balanced  in 
the  one  case,  but  it  is  evident  that  they  are  unequally  so  in 
the  other.  The  oosphere  is  generally  enormously  larger 
than  the  antherozoid,  which  consequently  can  do  little  tnor« 
than  give  the  oosphere  some  kind  of  impulse.  Amongst  the 
Zygotporea  either  the  entire  protoplasmic  contents  of  two 
cells  of  equal  size  take  part  in  the  conjugation,  or  at  any  rale 
fractions  of  their  contents  of  equal  value  do  so.  It  is  part 
of  the  essential  difference  of  the  Oosporete  that  while  the 
oosphere  represents  the  entire  contents  (or  in  t^cactit  a  very 
large  fragment)  of  a  single  cell — the  oogonium,  the  anthe- 
rozoid is  only  a  very  minute  fragment  of  the  contents  of  Uib 
unicellular  antheridium. 

VoLVociNE^. — If  we  compare  the  whole  series  of  for, 
usually  included  in  this  group  (but  which  is  here  Trstrii^ 
to  Eudorina  and  Voloox)'  it  appears  to  offer  a  comp] 
transition  from  the  zjgospore  to  the  oospore.  Sachs  preser 
a  complete  silence  with  regard  to  these  genera,  yet  both  are 
furnished  with  distinct  aiitheroxoids  dischat^ed  from  an 
antheridial  cell. 

According  to  Carter  in  Eudorina,  the  conleiiti  of  t 
cells  adjacent  to  one  pole  of  the  colony  undergo  cunvei 
into  antherozoidfi,  moke  their  escape  from  the  parent  cell^, 
"  freely  come  into  contact  with  tlie  cap«ulM  of  the  twd 
<  Sea  ■  Qutri.  Joiim.  Uic.  Sol,'  IS74,  pp.  03.  OS. 
•  'QoMt.  Jouni.  Mic.  ScL;  1S7*,  p.  I 
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eight  remaining  or  female  cells  (oogonia) to  the  capsules 

of  which  they  apply  themselves  most  vigorotisly  and  perti- 
naceously,  tiatteniog,  elongating  and  changing  themselves 
into  various  forms  as  they  glide  over  their  eiirfaces,  until  they 
find  a  point  of  ingress,  wlien  they  appear  to  dip  in,  and, 
coming  in  contact  with  the  female  cell,  to  sink  into  her  sub- 
stance as  by  amalgamation."^ 

In  Fohox  anthcridia  and  oogonia  are,  as  in  Eudorina,  found 
in  the  same  colony,  which  is  then  monoecious,  or  they  are  found 
exclueif  ely  in  different  colonies,  which  are  therefore  dioecious. 
The  sexual  cells  exhibit  a  further  degree  of  specialization, 
inasmuch  as  only  a  small  proportion  of  the  cells  of  a  colony 
are  developed  into  them.  The  oospheres  are  conspicuous  by 
their  large  size,  and  are  surrounded  by  a  gelatinous  cell-wall 
(oogonium).  This  is  penetrated  by  the  antberoKoids  when 
escape  from  the  antheridia  (fig.  8). 


I 


Fjo.  8.— Fwtiliialion  of  Foleor.    a.  luilliero^oid  X  SOO ;  t,  oogoniiiro  willi 
Mitbenifoiiis  penetrating  lL«  gelatiiiouH  cell-wall  X  400  (arter  Colin), 

Spm:nopi.BA. — If  we  are  compelled  to  divorce  Evdorina 
and  Volcox  from  the  Pandorinea  we  are  equally  obliged  to 
separate  on  the  same  grounds  Sp/iteroplna  from  its  conferva- 
ceous  allies.  The  contents  of  the  cells  of  this  filamentous 
alga,  instead  of  forming  microzoos pores,  develope  into 
oospheres  and  antherozoids.  These  are  formed  in  dilTerent 
filaments,  and  the  anlhcrozoids  being  set  free  find  their  way 
through  apertures  in  the  walls  of  the  oogonial  cells  and 
fertilize  the  oospheres, 

FucACE*. — As  early  as  1711,  what  f»e  now  know  to  be 
tlie  organs  of  reproduction  of  Fttcus  were  discovered  by 
Reaumur.  He  observed  the  orange-red  exudation  ftom  the 
openings  of  the  conceptacles  which  Decaisne  and  Thuret 
(1845)  showed  to  consist  of  a  mass  of  antheridia  containing 
antheroxoids.  Lintiaius  with  lohrablc  accuracy  described  as 
the  "  feminei  flores"  of  Fucua  the  club-shaped  ends  of  the 
MDches  of  the  frond  or  vesiculce,  as  he  termed  them, 
Uperss  punctis  perforatis  semine  ftetis."  The  male 
'  Ann.  Nnt.  Hist.,'  3rd  »er.,  ii,  1858,  pp.  339,  940. 
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organs  he  identified  with  the  hairs  which  line  the  bladder* 
found  on  the  fronds,  but  which,  ae  IVIirbel  pointed  out  an 
nothing  more  than  the  debris  of  cellular  tissue. 

Fuctts  will  ahvHys  have  a  special  interest  in  the  histot 
these  researches.     It  was  the  first  alga  in  which  the  ac 
phenomenon  of   the  fertilization    of   the  oosphere,  by  J 
incorporation  with  it  of  the  antherozoids,  was  ever  witnei' 
Thuret's  observations  on  the  subject  were  commuuicat«i 
the  Academie  des   Sctmices  in  1853.     The  peculiarity  of  j 
FitcacetB  is  that  both  oospheres  and  antheroKoids  are  set  W 
which  is  to  a  certain  extent  a  return  to  the  form  of  conjifl 
tion  met  with  in  Pandoritia.     The  contents  of  the  oogonf 
form  from  one  to  eight  oospheres,  which  are  naked  mi 
of  protoplasm  destitute  of  motile  organs.     The  antheroi 
collect  about  them  in  Buch  numbers  ae  to  im|>art  to  thq 
movement  of  rotation  (fig.  '" 


In  a  memoir  on  Voltox  which  Cohn  has  lately  priw 
published  as  a  FestEchrift  id  honour  of  Prof.  Gopport.  ba  l._^ 
remarked  that  the  agreement  of  all  the  sexual  relations  of 
VoIfox  and  Eudorina  with  Sphitrojilea  on  the  one  hand,  and 
with  Fucus  on  the  other,  is  so  clear  that  the  distribution  nf 
these  algse  in  two  different  classes  must  appear  annntti 
and  the  position  of  all  the  genera  named  amongst  J 
Ooii^orefB  cannot  be  doubted. 

It  will,  no  doubt,  seem  a  grave  objection  to  a  classifict 
that  it  requires  the  breaking  up  of  a  group  apparentlj 
natural  as  Volrocineee  as  generally  limit^.  The  progn^ 
morphological  differentiation  of  the  members  of  that  (, 
cannot  fail  to  be  apparent  atul  to  fuggest  their  close  gcnj 
connection. 

But  it  must  now  be  clear  thnt  Snchs'a  classes  hare  no  g 
genetic  si giii titration,  and  unlv  mark  and  mciuurc  gradt 
development.     We  must  still,  therefore,  attempt  lo  t 
oar  groups  in  genetic  linear  series  independently  of  it.  ' 
will  be  vertical,  and  will  be  intursvctud  fay  tou  hart 
boundaries  of  Sachs'a  classes. 

I*ll.«osroRlL». — Sachs  suggesu  as  a  (rrovisioul  km 
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Ot  placing  near  the  Fucace<x  (be  A Igse  resembling  them  in 

bit,  such  as  MacTocystis,Laminaria,  Sargasaum,  &c. ;  of 
theae  the  zoospores  and  antherozoids  are  known,  but  the 
female  organs  have  not  been  diBCovered. 

CtEi.OBLABT^. — This  gTOup  includes  algte  and  fungi  in 
which  the  protoplasm  is  continuous  throughout  the  vegeta- 
tive organs  of  the  plants,  and  is  not  divided  into  cells.  Ap- 
proximately it  may  be  said  to  include  the  Siphophycew  on  the 
one  end,  and  Sorokin'a  Siphovtycetes  (excluding  the  Mucortni, 
and  possibly  the  CJiytridmea)  on  the  other. 

Amongst  the  ^phophycea  we  know  little  of  the  repro- 
duction of  any  genus  except  Vaucheria. 

The  antheridia  and  oogonia  of  this  genus  were  discovered, 
and  their  functions  correctly  apprehended,  by  Vaucher 
(1803)'.  But  Pringsheim  first  put  their  meaning  entirely 
'  d  doubt  in  lSd5  by  observing   the  actual  process  of  fer- 

)).^     In  Bryopsis  Pringsheim*  believes  he 


,  10. — fertilizatioo  of  rauehrria  lessUit.  A,  aotiieridiam  (a)  and 
DniDin  {b)  before  fvrlilizutiou ;  U,  niitlieridtum  lal  emitting  anthero- 
l»  (c).  the  cilia  of  whicli  arc  visible  (O)  when  thcj  come  lo  rest  j  C, 
Doium  ih)  rontniniii;;  fcrlilincd  Doaiihcrc  (oospore}  surrounded  with  a 

Q-vilI  (after  PringBlicim). 


'  ■  Hist.  dcH  Conf.  d'caux  douces.*  _ 
'  'Ikrlin.  Monalab.,'  ISaS,  pp.  ISJ 
'  Ibid..  1871,  |ip.3M-355. 
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has  found  the  antherozoids,  but  the  female  organs  have  not  as 
yet  been  seen. 

Saprolegnie^. — In  these  plants  the  antheridia  effect  ihe 
fertilization  of  the  oogoniahy  a  species  of  conjugation.  If  we 
may  contrast  Saprolegma  with  Vauckeria  amongst  Oosporett, 
Vie  have  a  parallel  contrast  ready  to  our  hand  amongst  i" 


sporete  in 


I 
k 


.  ■'^'^''^  "^nJ  Tetrachytrium  already  ajladed 
to.  And  there  is  the  same  relation  between  fertilization  by 
means  of  a  so-called  poUiDodium  and  the  conjugation  of 
filamentous  processes  that  there  ia  between  fertilization  by 
means  of  antherozoids  and  the  conjugation  of  zoospores. 

Braun  (1851)  first  noticed  ^  the  "  poUinodia  "  (antheridU) 
of  Saprohgnia,  and  compared  them  to  the  antheridia  of  J^au- 
cheria.  The  oogonia  were  described  by  Schleiden,  who  simply 
regarded  them  as  asexual  "spherical  sporangia"'  But 
Pringsheim  *  in  1857  first  ascertained,  with  any  certainty,  the 
real  sexuality  of  the  Saprolegnicte.  He  made  out  the  kind 
of  conjugation  which  takes  place  between  the  antheridia  and 
the  oogonia  in  the  moncecious  species,  and  by  which,  instead  of 
by  the  access  of  motile  antherozoids,  the  oospheres  are  ferti- 
lized.  Pringsheim  thought  that,  notwithstanding  th«  con- 
jugation, antherozoids  were  formed,  and  that  in  the  dioecious 
forma,  where  no  conjugation  was  possible,  these  antheroxoids 
■were  really  motile.  Max  Comu  (1872)*  believes  that  in  tlM 
forms  in  which  conjugation  ia  the  rule  motile  antherozoids  are 
not  formed  in  the  antberidium,  but  that  this  empties  it«elf 
by  on  influx  of  its  protoplasmic  contents  into  the  oogonium. 
The  motile  antherozoids  which  Pringsheim  had  described  in 
the  cases  where  conjugation  did  not  occur.  Max  Corait 
believes  really  to  belong  to  a  Chytridineous  cudophyte.  He 
thinks  that  the  anlberozoids  in  the  dioecious  species  closely 
resemble  the  zoospores  in  appearance,  and  have  been  over- 
lootced  in  consequence.  In  MonoUepharii  the  spermatoxoida 
are  half  the  size  of  the  zoospores,  but  of  the  same  form  ;  they 
creep  with  amtfiboid  movements  over  the  wall  of  the  oogonium, 
and  fertilize  the  oosphere  by  blending  with  it. 

The  latest  contribution  tu  the  history  of  this  group  ia  that 
of  Pringsheim  in  the  ninth  volume  of  his  •  Jahrbucher.'  He 
has  modified  his  views,  and  proposes  a  verv  remarkablo  ex- 
planation of  the  sexual  phenomena.  PeniiiEatian  is  alwan 
efibcled  by  antheridia  ;  when  these  are  absent  the  OOKODM 
develop    without    fertilization,  and  are  thcrclaiv  paitneno- 

'  See  '  ittJuTRnncuDce  In  N&lura'  (Raj.  gge.),  p.  ns, 
»  ■  PrinciplRi  of  SritnliSc  Bot.,'  p.  lOO.  j 
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genetic  ;  (he  spores  jn  this  caae  only  differ  from  those  which 
have  been  ferlilizeil  ia  gerroinatiiig  more  rapidly. 

AncttiKtEjs. — This  ie  a  new  group  of  aquatic  paraaites 
described  by  PBtzer.    See  •  Q.  J.  M.  8.,'  1874,  p.  296. 

pERQNo8roHE.s. — This  group  of  which  the  white  rust 
of  cabbages  and  other  culrivated  Cntcifera  {Cyslopus  candidu») 
and  the  potato- disease  {Peronospora  infeatans)  are  well- 
known  representatives,  was  thoroughly  investigated  by  De 
Bary' in  1863.  The  phenomena  of  fertilization  closely  re- 
semble those  which  take  place  in  the  Saprolegniacea.  From 
the  oospore  of  Cystoptts  antherozoids  are  produced  whicll 
give  rise  to  the  sexual  plant. 

CEdogonie^  are  a  group  of  filamentous  algee  which  in  many 
respects  are  typical  Oospores.  The  oosphere  is  fertilised  as  in 
Vauckeria  by  antherozuidg.  Zoospores,  ooepheres,  and  anthe' 
rozflids  are  formed  from  the  cells  of  the  filament,  an  arrange- 
ment which  is  clearly  not  far  removed  from  that  which 
obtains  in  Confetxacea  the  niicrozoospores  of  which  are  repre- 


4 


« 


:  11. — Fertiliealioa  cf  (Edogoniim  ciiialum.     (1)   Filament  witli   tiro    I 
I jOogoDUk,  the  lower  will)  two  "dwarf  males"  attached,  tlie  upper  vith 


I  OOapberc   in  process  of  fertilization  by  ai  _ 

P mccoenponjiag  "  dwarf  ninlp  i"  {i)  uitnerozoids  ;  (3)  oogonium  contain* 


a  anlberoioid  set  free  from  itt 

,..   ^    ^  .     .  ,  Moids ;  (3)  oogonium  contaip. 

I  inR  oospore ;  (4)  Skme&t  discbargiag  loaipore  (S) ;  (after  Priogibeitii.) 

unted  here  by  non-motile  oospheree  and  antherozoids.     lO'J 


'  Ann.  del  Be.  Nat.,'  ie  iir.,  toin. 


I 

■ 
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some  species  a  dioecious  condition  exists,  which  reachesx 
to  the  formation  of  the  zoospores.  Some  of  tliese,  insteu 
producing  the  normal  plant,  produce  a  form  of  a  very  uodifiei) 
character  ('dwarf-males'),  which  attach  themselves  to  the 
filaments  containing  oospheres,  and  merely  serves  iho  purpose 
of  developing  antherozoids  (lig.  II).  The  oospore  produces 
a  succession  of  asexual  generations.  The  zoospores  germi- 
nate and  form  a  filament  which  eventually  becomes  septate. 
Sometimes,  however,  while  still  in  the  unicellular  condition, 
it  discharges  its  contents  as  a  zoospore  by  a  terminal  opening 
in  a  manner  which  suggests  a  comparison  with  Vaucheria. 
That,  however,  is  more  probably  related  to  Saprolegniem 
than  a  reduced  form  of  (Edogonium. 

Alternation  of  generations. — The  comparison  of  the  difTi^rent 
groups  of  Thallophytes  requires  that  the  relationship  of  the 
sexual  and  asexual  generations  of  an  organism  should  be 
taken  into  account.  In  Nosloc  the  asexual  generations 
succeed  one  another  uniformly ;  in  Spirogyra  there  is  equal 
uniformity  in  the  succesion  of  generations  which  are  sexual. 
But  generally  the  two  kinds  are  intermixed  in  varying  pro- 
portions. In  the  simplest  alternation  a  sexual  and  an 
asexual  generation  follow  each  other  with  perfect  regularity. 
In  others  the  sexual  generations  are  intercalated  at  more  or 
less  remote  intervals  in  a  series  the  other  terms  of  which  are 
asexual.  This  is  what  happens  in  (Edogonium.  It  may  easily 
happen  that  if  the  sexual  generation  makes  its  appearance  at 
very  distant  periods  it  may  for  a  long  lime  remain  unobserved. 
This  may  be  the  reason  that  it  has  not  yet  been  detected  in 
any  of  the  Sipkophycex,  except  Vaucheria, 

An  important  feature  in  the  life-history  of  any  orgauiam 
consists  in  the  similarity  or  dissimilarity  of  the  two  kinds  of 
generations  which  arise  from  sexual  and  asexual  n-produc- 
tion.  In  Vaucheria,  for  example,  there  is  no  difference 
between  the  character  of  the  sexual  and  asexual  plants. 
Hut  such  a  case  as  a  moss  is  a  conspicuous  example  of  llw 
loss  of  all  vegetative  characters  by  the  asexual  genemtJi 
which  is  reduced  to  a  mere  mass  of  npores.  These,  coT 
lively,  are  due  to  a  sexual  process  of  which  each,  there' 
is  only  a  partial  product.  The  sporocarp  of  mosseii  repre 
a  type  of  alternation  of  generotions  where  an  asexual  OM 
BO  reduced  as  to  have  lost  all  imlividuulizution,  and  has  b 
merely  a  mean*  of  extending  an  widely  uii  possible  the  o 
of  the  sexual  oct  in  the  other  generation.  Good  pxampla 
tht«  arrangement  are  Hfihrded  by  Vysiopta,  where  the  o 
■a  from  its  cgnlenta  a  oinnhcrufMog  ~  * 
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the  same;  iu   (Edogonium  the  oospoie  produ( 
~  zoospores. 

In  oilier  groups  this  is  also  the  case  in  n  less  marked 
degree.  In  Mucor  the  zygospore  develops  a  filament,  which, 
without  branching,  terminates  in  a  sporangium  filled 
with  spores;  here  the  vegetative  deve I opme at  (represented 
by  (he  filament)  is  uot  entirely  suppressed.  Amongst  Pan- 
ilorineet  we  get  an  interesting  condition  in  Pandorina,  where 
ihe  zygozoospore  sets  free  a  single  zoospore,  or  rarely  two  or 
iliree,  after  the  resting  phase.  According  to  Cohn,'  Cien- 
kowski,  in  1856,  found  that  the  oospore  of  Folcox  finally 
produces  eight  zoospores. 

The  anomalous  sexual  processes  of  Myxomyceles  give  ride 
to  a  mauy-spored  fruit,  which  Sachs*  suggests  may  be  con- 
sidered comparable  with  the  sporocarp  of  mosses.  In  the 
Eaoisms  which  belong  to  the  next  class  the  part  played  by 
sporocarp,  which  amongst  the  Ootporea  i«  only  indicated 
such  instances  as  those  above  mentioned,  rises  into  great 
miuence. 


ClatS  IV. — CABPOSPOKKa. 


"The  most  interesting  part  of  the  taxonomic  scheme  which 
Sachs  has  propounded  for  the  Thallophytes  is  that  which 
relates  to  bis  fourth  and  highest  class — the  Carposporete.  The 
following  summary  is  in  the  main  taken  from  the  fourth 
cdiiion  of  his  '  Lehrbuch,'  pp.  240 — 243. 

The  Carposporea  agree  with  the  Ooeporete,  in  eo  far  that  the 
two  sexual  organs  contribute  in  very  different  proportions 
to  the  formation  of  the  sexual  product.  While  the  male  only 
Mimulaies  its  development,  the  female  supplies  the  material 
for  the  whole  subsequent  growth. 

The  female  organ,  or  carpogonium,  may  consist  of  one  or 
more  cells.  The  male  organ  varies  very  considerably  in  the 
different  aubordinate  groups.  Fertilization  may — as  in  the 
Oospores — be  effected  by  atitherozoids  (which  may  be  actively 

C'le  or  passively  locomotive),  or  by  a  kind  of  conjugation, 
ren  by  a  mere  apposition  and  subsequent  diffusion  of  the 
Itzitig  medium, 
he  product  of  the  act  of  fertilization  ia  sometimes  a  single 
developing  directly  into  a  now  individual  (Chara).  In 
other  cases  the  fertilized  female  organ  produces  zoospores 
(^Coleoehiele),  and  still  more  usually  a  multicellular  mass  ia 
piduced  in  which  spores  are  finally  developed.    This  involves   ' 

I  ■  FestMhritt,'  p.  2i. 

'  '  Lelitbucl],*  4[li  ed.,  [i.  SW. 
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an  alternation  of  generations  of  the  type  of  that  mi^t  with  in 
the  sporocarp  of  Muscmem.  And  we  may  have  every  gi 
of  (levelopmeDt,  from  the  simplest  case,  in  which  the  sp 
carp  appears  as  a  mere  appendage  of  the  parent  plan' 
inconsiderable  dimensions,  to  the  most  extteuie  conditio 
the  other  direction,  in  which  the  sporocarp  is  capable  of  infl? 
pendent  growth,  and  therefore  represents  a  second  generation 
which  i§  entirely  distinct. 

The  sporocarp  also  differs  essentially  from  the  oospore,  in 
the  fact  that  cells  contribute  to  its  formation  which  haTB  not 
been  directly  influenced  by  fertilisation,  and  that  in  con- 
sei^uence  the  part  of  the  fruit  which  produces  the  spores  is 
surrounded  by  what — for  want  of  a  more  conveoieut  term — 
we  may  call  the  pericarp,  in  which  no  spores  are  developed, 
and  which  serves  as  a  mere  protective  investment,  or  is  sub- 
sequently  draw  upon  for  purposes  of  nutrilion. 

In  Phycomyces,  which  belong  to  the  Zygoaporea,  it  is  note- 
worthy that  there  is  a  kind  of  anticipation  of  the  develop- 
ment of  a  protective  investment  to  the  zygospore. 

CoLEOCH  JtTE^. — In  O^/eoc^tpfe  the  carpogonium  (hitherto 
considered  an  oogonium)  consists  of  a  single  cell  tapering 
into  a  long  slender  canal  open  at  the  apex  (fig.  12,  a).  Fer- 
tilization is  effected  by  motile  antheroEoids  (tig.  12,  m),  w 
the  result  of  which  the  protoplasm  contained  in  the  bwal 
portion  surrounds  itself  with  a  firm  cell-wall.  Except  in 
the  presence  of  the  long  canal,  there  is  nothing  here  which 
differs  essentially  from  the  mode  of  formation  of  the  oospore 
in  Vaucheria  and  (EdogoniutH.  The  essential  difference 
consists  iu  the  fact  that  the  apparent  oospore  grows  aher 
fertilization  very  considerably,  and  the  cells  adjacent  to 
the  female  organs  arc  stimulated  into  growth,  and  Burroand 
the  fertilised  female  cell  with  a  pericarp  (Fig.  12,  b).  A 
sporocarp  is  thus  formed,  the  central  cell  of  which  de- 
velops a  mass  of  tissue,  the  whole  of  the  cells  of  which 
produce  zoospores,  each  of  which  is  capable  of  giving  rise 
Id  a  plant  similar  to  the  original  parent.  Here  wc  have 
the  essential  features  of  the  oospore  combined  with  the  m. 
sential  features  of  the  sporocarp.  The  zoospores  developed 
from  the  central  cell  must  be  regarded  on  inembrrs  of  a 
second  generation,  homologous  with  the  sjHires  of  a  hidm.' 

Fi,ORii>E^. — In  Nenuxlion  the  carpoRoniuin  consists  of  n 
riiigle  cell,  which  is  thick  below  and  elongated  above  into  a 

■  Braun  (1351)  reetnled  llio  rurmation  of  tlie  "  [>pnc«rp  "  in  C^Utti^t 
»*  a  iprcin  or  conjuftatioi]  aiialocous  tu  oliat  taliet  pluMi  la  Sou 
'  Rqu*.'  (IW  Soc.,  |i.  S98)-    Pnngtheim  (ISdO)  mult  oat  Um  t 
oltl*  deTelupmtmt  ('Jaliib.,'  voL  ii). 
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closed  hair-like  body — the  Trichogyne.    The  antherozoids 
attach  themselves  to  this.    A  further  development  of  the  basal 


Vio.  IS. — Diignminatic  repretcntation  or  the  derelopinent  of  the  sporocarp  ia 
OJeoeh^U;  a,  carpogoDium  with  tntherozoid  (m);  b,  fertiliied  carpo- 


goniaro  iareeted  with  its  pericarp  (after  Pringsbeim). 


cell  of  the  carpogonium  results ;  it  increases  in  circumference, 
divides  into  numerous  cells,  which  grow  out  into  closely 
crowded  shoots ;  at  the  end  of  each  a  spore  developes.  The 
aggregate  of  the  spores,  with  their  short  pedicles,  constitute 
the  sporocarp,  which  is  in  Nemalion  destitute  of  a  pericarp. 

Nemalion  is  the  simplest  type  of  the  Moridea.  In  others 
{Ceramieai)  the  carpogonium,  even  before  fertilization,  consists 
of  numerous  cells  (6g.  13,  b),  a  lateral  row  of  which — the 
Trichophore — bears  the  trichogyne.  Fertilization  takes  place 
as  in  Nemalion,  but  neither  trichogyne  nor  trichophore  take 
any  part  in  the  subsequent  development.  The  sporocarp 
results  from  the  growth  and  division  of  other  cells  of  the 
carpogonium.  The  pericarp  is  produced  by  a  process  of 
budding  from  cells  beneath  the  carpogonium.' 

In  the  genus  Dudresnaya  the  process  of  fertilization 
becomes  very  complicated,  and,  in  fact,  involves  a  double 
process,  of  which  the  first  stage  consists  in  the  application  of 
antherozoids  to  a  trichogyne,  and  the  second  in  the  develop* 
meiit,  from  below  the  trichophore,  of  a  "conducting  fila- 
ment," which  conveys  the  fertilizing  influence  to  the  terminal 
cells  of  a  number  of  small  branches,  with  which  it  successively 

'  The  tricliopliore  and  trich<^De  were  discovered  (1861)  bj  Na«tli ;  the 
■esuil  meaiiing  of  theie  atmctures  wai  made  out  bj  Bornet  ana  Thuret 
(1SB6);  see  ■  Ana.  d.  So.  Nat.,'  1867,  torn,  vii,  p.  137.    The  »a 
tbe  fioridts  were  diicovered  bj  Ellic  in  1757. 
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coDJugales.  At  each  point  of  conjugation  a  Bporocarp  is 
developed. 

Among§t  the  Ceramiea  it  maybe  observed  Ibul  there  ii 
something  comparable  to  this  double  process. 

The  fertilizing  influence  which  is  conveyed  by  aathero- 
xoids  to  the  trichogyne  have  afterwards  to  he  communicawJ 
by  a  process  of  diffusion  from  the  tricbopbore  to  the  cell  from 
wliicb  the  spores  are  developed. 

Chabace^. — Certainly,  however,  the  most  iogenious  inter- 
pretation which  Sachs  has  proposed  is  that  by  which  Chartt 
is  assigned  a  position  amongst  the  Carpogporete.  Translating 
his  words  ('  Lehrbuch,'  itb  ed.,  p.  242) : — "  The  sjMrocarp  of 
Chara,  which  has  hitherto  stood  in  an  entirely  isolated  pori> 
tion,  becomes  intelligiblowhenwe  compare  it  on  the  one  side 
with  Coleochieiea,  on  the  other  with  the  Fhridiue.  The  cui 


n  b  Ckttnt  ud  U- 


),  uie  Mill    I 
1  ttnalltr  I 


Fio.  13. — Dugramniktic  represcDltlionor  thcoarpogoaii      ... 
joUiia.     la)  Chara  (the  pericftrp  dereloped  bofore  rerliliutioD),  Uie 
cells  (tricliophorc)  of  the  oarpo^nium  are  ihowD;  (n)  motilo  ■    ' 
(after  Saclis) ;  (A)  Lrjoliaa  (pericarp  not  dcvelciped) ;  tbo  triohi , 
UDdevelopml  triclioeyae  tbown  on  Icrihunil  aide )  (a)  paMivdf 
MttlieroEoidi)  (after  Bornet). 

goniuni  consists  of  a  large  cell  supnortcil  by  several  i 
basal  ones,  which  tnke  no  part  in  tne  growth  rttsulling  fnim 
fertilization.  They  play,  therefore,  the  part  of  a  trichnnbore 
although  there  is  no  trichogyne,  and  fertilisation  i«  ffferted  ' 
by  motile  anlherozoids  which  blend  directly  with  Ibc  c«rpt>- 
gouium."  A  oae-spored  sporocarp  is  the  reeull ;  the  pericarp 
18  formed  before  fertilization. 

Chara  i», iber<!f<ire,  in  iu  reproductive  anprrUt  n  rrdturd type 
of  Carpoaporea,  Tlie  trichopbore  i»  rudinit-niary,  and  tlio 
carpogonium  unicellular  instead  of  multicellular.  Tbesa 
simpbfications  of  the  nrrBngcmenta,  which  in  other  allied 
CarpoipoTf^  precvile  fvrtilintioD,  are  balanecd  by  the  pre- 
riou*   instead  of  ■ubAet^ncnt  duvclopntrnl  of  the  pericurp. 
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liar  nKxie  of  developmenl  of  the  "  cortex  "  of  the 
~Biem  of  Chnra  is  also  a  matter  in  which  a  comparison  may 
be  iiiaile  with  some  of  the  Floridem,  such  as  Ceramium? 
Turning  now  to  the  series  of  fungoid  forms  we  Bud  a  con- 
.  .«iilerable  number  of  wliich  the  sexual  reproduction  in   it*   , 
Min  points  agrees  with  that  of  the  Flortdea. 

AscoMYCETBB, — Eryitpkea. — This  group,  although  not  , 
:he  earliest  to  be  investigated,  supplies  us  with  the  least 
complicated  case  of  a  sporocarp.  In  PodoBpke^a,  in  which 
its  development  was  described  by  De  Bary  in  1870,'  the  ear- 
pugonium  and  untheridium  are  both  unicellular.  Afier 
fertilization  the  carpogonium  divides  into  two  cells,  the  upper 
of  which  produces  spores  in  its  interior,  and  so  may  be  re- 
garded as  an  ascus ;  the  pericarp  is  formed  of  short  filaments 
which  branch  out  below  its  pedicle. 

Baranetski'  has  described  under  the  name  of  Gymnoaacus 
a  fungus  found  on  horse  and  sheep  dung,  which  is  probably  a 
reduced  rather  than  a  simpler  form  of  such  a  type  as  Podo- 
fphara.  The  carpogonium  and  antheridium  closely  resemble 
one  another, but  after  fertilization  the  carpogonium  divides  into 
a  number  of  cells,  which  grow  out  into  filaments  producing 
ssci  at  their  extremities.     There  is  only  an  indication  of  the 

Krmation  of  a  pericar]). 
Amongst  the  Eryaiphcie  must  also  be  placed  AtpcrgiUus, 
e  sporocarp  of  which  has  been  described  as  a  distinct  genus 
ider  the  name  nt  Suroltum. 
\i)igCOTnycet'S. — The  sexual  reproduction  of  the  larger  fungi 
ft  first  observed  by  De  Hary  amongst  the  members  of  this 
'  The  tailODDniic  nijgnilions  of  CAtmi  have  been  most  reuitrkable. 
IJnnaua  orit^iull;  placed  it  in  his  group  at  Jl-jie,  tlie  coutenti  of  wluch, 
liuWHVer,  were  in  man;  respccti  hptrrogeneous.  In  the  twelfth  edition  of 
ilia  *  Sjslcma'  he  liuiirerrad  it  la  ftuwpring  plants  {"  ad  nientcm  Sclieberi," 
M  Uedwig  telU  u»,  'Theor  Gcu.,'  o.  135),  It  liu  been  referred  to  Naia- 
bj  Juaaieu  and  D«  Caudolle,  Mid  to  Hyiroekeracta  Lj  Bro«u. 
''  (181SJ  eatablikhed  it  w  a  aeiarate  order.  A^ardh  referred  it  to 
tf.  Endlicher  and  LiodLcy  assucialed  it  wiih  other  AIqix  (see 
^--  ...  Vcg.  Kingd.,'  3rd  ed.,  |).  2G|.  Latterlj  it  has  betii  rather  ilic 
fasbiOD  tn  regard  Ckaraeeit  aa  an  iudependeut  or  problematic  iiitermedjale 
group,  aluiding  beloreii  Tli»llophjte»  and  ConnopliYtes.  Thia  was  tho 
view  t^jien  b;  Schklden  and  by  Sachs  up  to  the  fourth  editian  of  liia 
•  Lchrbuoli." 

Tim  oontcmimrnrici  uf  Limueus  were  aequainled  with  the  reproduclivo 
Btruclurra  of  Chata.  Currea  de  Scrnt  (1790)  thought  that  the  pollen  con- 
■iklrd  >if  mumis.  and  waa  conveyed  to  tlio  genni.'n  by  a  kind  of  oircnla- 
-—      BincholT  (189S)  disooven'd   iha  aotberoioidi,  and  Thur«t  (ISIO) 


rred  the  cilia  upon  them,  tliis  being  Blao  Ihdr  first  diacoicry  o 


(fany 


.the 


..  inij-iiDl.  d.  PilM,"  ilriltc  Rcihe, 
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group.  His  observations  in  1863  (on  Peziza  conjitums)  were 
further  confirmed  and  extended  by  himHelf  and  Tulasne  in 
^,  and  more  recently  by  Janczewski  in  Ascobolus  (fig.  14).' 
The  carpogoniuni  is  no  longer  iioicelhilar,  but  consists  of  a  tow 
of  numerous  cells,  which  is  fertilized  by  the  ramified  antheri- 
dium.  As  a  result  of  this  process  numerous  filaments  branch 
out  from  the  middle  cell  of  the  citrpogontum,  which  in  their 


b 
b 


1  ipomBMp 
■a  Meoboluj.  Tbe  ramilied  Brlheridium  is  abowa  njiplird  to  the  end  M 
the  umlticcllulnr  carpo»)Dium,  from  the  middle  cell  of  which  the  uciferou* 
fiUmenta  Kre  developed.  The  exterosl  outline  iDdiCBte*  Ihn  baundar;  of 
the  tubsequGDll;  formed  "pericarp."     (After  JaDCZe«raki.) 

turn  develop  the  asci.  The  pertcnrp,  which  forms  a  ao^j 
pseudo- parenchymatous  investment,  is  formed  of  consolida) 
filamentous  branches  of  the  mycelium  below  the  carpogoiritf 
The  mycelium  itself,  from  which  these  comparatively  Id 
sporocarps  are  developed,  is  relatively  incouspicuous.  J" 
pporocarp  constitutes,  in  point  of  fact,  a  second  and  disttw 
marked  independent  generation. 

Tuberacea. — -This  group  is  characterized  by  the  sporO 
not  being  aerial,  as  in  the  former  groups,  but  sublerraDetn. 
The  well-known  PeniciUium  glaucum,  of  which  the  contdi- 
feious  form  is  so  common,  has  been  found  hy  the  beauttftil 
investigations  of  Brefeld,'  to  produce  a  spiirocarp  wbf 
analogous  to  Tuber  in  its  structure.  Such  a  relaiJoi 
probably  the  very  lust  that  could  have  been,  ii 
suggested  for  it. 

Pyrenomy coles. — In  this  group  the  Rsci  are  cnnlaiiied| 
bottle-shaped  perilhecium.     The  perithocia  may  eith«r  0 " 
singly  as  in  Sphifria,  or  aggregated  as  in  Claetc^,  in  i 
called  stroma.    In  the  former  case  the  researches  of  V 

Strove  that  each  perithecium  ii  the  result  of  a  pn 
ertilizalion.'    In  the  Uil«r  case  it  is  nt  yet  duublfal  \ 

'  'Bot.  Zeit,'1871. 

'  '  i<oi.  Uutenu«h.  u.  (^eliimmelpilw,'  heft  ii,  187*. 

■  I>e  liar;  aud  Woroniti, '  Rtiiir.  t.  Hoqih.  a.  Pbjs-  itt  PQm,'  ] 
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probiible  that  vne  act  of  fertilization 
majr  give  rise  to  jifimerous  peritheria,  and  the  §porocarp 
must  therefore  be  regarded  as  compound  instead  of  simple. 

Lichens  must  now  be  placed,  as  indicated  above,  amongst 
the  Atcomycetes.  Their  fructification  may  be  referred  partly 
to  the  type  of  Discomycetes,  such  as  we  find  in  Peziza,  partly 
to  that  of  the  Pyrenomycetes,  such  aa  we  find  it  in  Sphitria. 
But  ID  no  case  at  present  has  the  sexual  act  which  doubtless 
underlies  the  development  of  their  apo-  and  peri-thecia 
been  detected.  This  would,  indeed,  if  observed,  conclusively 
clinch  the  case  in  favour  of  the  Schweudenerian  theory  of 
Lichens. 

^ciDiOMTCKTES. — No  observations  of  any  sexual  oi^ans 
have  been  made  in  this  group. 

Basidiomvcetks. — In  the  last  edition  of  his  'Lehrbuch/ 
Sachs  remarks  that  though  no  sexual  process  had  been 
detected  in  the  case  of  any  form  belonging  to  these  fungi, 
analogy  would  lead  to  lite  supposition  that  the  mycelium 
developed  sexual  organs,  and  that  the  spore-bearing  body 
must  be  regarded  as  a  sporocarp.  Amongst  the  Efyeipheie 
and  even  the  Ditcomyceles  the  degree  of  differentiation 
exhibited  by  the  constituent  tissues  of  the  pseudo- parenchy- 
matous mRSS  of  wliich  the  sporocarp  is,  at  first  at  any  rate, 
principally  composed,  is  not  very  striking.  But  amongst  the 
BasitiiomyeeteB  the  gradual  evolution  of  the  final  spore- 
bearing  structures  is  in  such  genera  as  PhaUvs  and  Cructbu- 
lum  most  elaborate. 

Attempts  which  have  fallen  out  of  notice  have  been  made 
by  Karslen  as  well  as  by  (Erated'  to  establish  the  fact  of  a 
,ub1  process  amongst  the  Bimiiiomyceta.  The  most 
int  observations  are  those  df  Van  Tieghem*  on  Coprinus. 
'an  Tieghem  found  by  sowing  the  spores  in  a  solution  of 
horse-dung  that  they  are  dicecious.  They  produce  a  mycelium 
which,  in  the  case  of  a  male  spore,  developes  from  the  ends 
of  lateral  branches  tufts  of  minute  rod-like  bodies  (authero- 
/oids),  which  fall  off  and  are  renewed  like  the  conidia  of  a 
Penicillium.  The  mycelium  developed  from  the  female 
sjwres  produces  upon  its  branches,  only  more  slowly,  club- 
ebaped  bodies  (carpogoniaj,  three  or  four  times  as  long  as 
broad,  and  lerminaied  at  the  apex  by  a  small  papilla,  which 
Van  Tieghem  describes  as  playing  the  part  of  a  irichogyne, 
the  rod-like  non-motile  aiitherozoids  becoming  affixed  to  it. 
Tbe  contents  of  one  of  these  pass  into  the  carpogonium, 
ving  the  empty  cell-wall  attached  to  the  papilla.  Van 
'  8«  ■  Quart.  Jonrn.  Mit  Sci.."  1368.  p.  18. 


by  1- 
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Ticghem  even  succeeded  in  croBe -fertilising  the  cHrpOKonui 
ot  Coprinus  ephetneroides  viiih  theantlierozoidsof  C.  radia 

Reea,'    working  about  the  same  time  on  Coprintt*    ' 
rariuf,  has  observed  the  devehipnient  of  the  "  antherc 
and  has  also  seen  ibe  fertilized  carpogonia,  but  he  kidg 
observed  their  unfertilized  condition,  oi  the  process  of  fell 
zation. 

IV. 

From  the  preceding  sketch  of  the  present  state  of 
kuowledge,  it  will  be  seen  that  Sachs's  cliissiGcation,  thi 
in  some  respects  it  does  violence  to  a  perfectly  natural  arrui|_ 
ment,  on  the  whole  succeeds  in  marshalling  the  Thallophyli 
according  to  their  morphological  complexity.  That  bring 
the  case,  it  must,  to  e  certain  exteut,  have  also  u  piiyluge- 
iietic  significance.  Sachs's  four  claBses  are,  in  fact,  as  already 
su^ested,  horizons  which  intersect  the  branches  of  the  yet 
imperfectly  understood  phytogeny.  And  it  is  probable  that 
ihe  groups  included  between  these  horizons  are  rightly  placed 
there,  but  that  what  we  have  still  to  learn  is  their  vertical 
relations  to  one  another.  So  far,  then,  the  claesification  is 
an  improvement  on  most  artificial  els ssifical ions,  which 
usually,  on  grounds  of  ex]>edtency,  abandon  all  attempt  let 
preserve  anything  of  a  natural,  \.e.  of  a  phyhigenelic,  ar- 
rangement. Even  Linua-us,  who  is  generally  regarded  as 
the  great  supporter  of  utilitarian  taxonomy,  was  by  no  means 
satisfied  with  an  artificial  classification.  At  the  commence- 
ment of  his '  Fragmenta  Metbodi  Naturalis'  (1 738)  he  dM-larw, 
"  Diu  et  ego  circa  methodum  naturalem  inveniendam  lalioravi. 
bene  multa  quse  adderem  ohlinui,  perficere  non  potui, 
tinuaturus  dum  vixero." 

In  the  third  edition  of  his  '  Irt;hrbuch,' Sachs  nugL 
that  the  AlgEe  were  Ihe  original  stock  of  the  vegei 
kingdom,  and  tbat  the  Fungi  branched  off  from  the 
Sipkophycea:,  which  produced  the  Phycomyceta  and  these 
in  turn  the  other  types.  The  agreement  between  these  two 
groups  of  unicellular  Oosporum  is  undoubtedly  very  grvat, 
and  It  is  sufficiently  explained  if  we  6uppu»e  tbat  the  /'Ay- 
comyceiei  are  simply  Siphophycea  modified  for  a  parasitic  life. 
There  is  no  reason  to  suppose  that  the  Hgieemviit  has  ni 
significiince  than  (hiK,  and  Sftchn  has  therefore  abani* 
the  Siphophyreut  as  the  starting-point  t>f  the  fungoid  aei 

Without  attempliug  actually  lo  construct  a  phyl 

'V«bcr  den  BcfnobtuDgtvurniis  bci  ilen  Bwidioin tectea i  G 
d.  rhj*ik.  Med.  Sue  io  Rrlaiigeii,^  Bit.  «ti,  1876. 
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the    Tkaiiophffies,  8  few   remnrks  may  be  made    a^  to  tlia' 
'adications  which  mig;ht  be  made  use  of  for  such  a  purjKise. 
ftThe  Schizomycetea  would  ap|)ear  to  afford  a  slarting-jioini. 
e  who  advocate  spontaneous  generation    will  probably 
upon  this  as  an  imporlant  adniisBion.  Nevertheless  there 

I  good  eruunda  for  believing  the  doctrine  which  may  be 

mulaled    as    '  omne    protoplaama    e  protoplaatnate.'     Mr. 

irbcTt  Spencer  is  probabty  r!;;ht  in  his  conjecture  that  con- 

IMona  once  existed   in    vrhich  the  interval  between  theche- 

Bcal  combinations  which  obtain  in  the  organic  and  the  inor- 

Riic  world  might  easily  be  passed,  while  now  apparently 

J  cannot  be,  or  only  with  eitreme  difficulty.     Under  such 

iditions,  matter  doubtless  existed  in  such  states  of  spon- 
loeous  ag);re);ation    as  fitted  it  to  subserve  the  nutrition  of 

icteria.     Now,  we  know  that  it  only  does  so  when  derived 
n  Bome  orgnnic  source. 

The  interesting  observations  of  Professor  Lankester,  on 
liaeterinm  ruieieeits^  seem  to  show  that  we  may  pass  without 
much  difficulty  from  the  Schizomycetei  to  forms  belonging  to 
to  Chroococcacea,  and  other  wrilers  have  also  iudicated  their 
relationship  to  Oacillatoriea.  From  Ckroococcaceit  we  pass 
apparently  through  PaltneUacea  (Palmella  cruenta).  Pleura- 
coccus,  Conferraceae  (proper),  (Edogoniea,  Coleocheteee, 
NemaiioH,  Floridete  to  Chara.  This  has  been  probably  the 
course  of  the  main  line  from  which  branches  would  be  given 
off,  which  readily  suggest  themselves.  The  earliest  plants, 
supposing  them  to  have  been  allied  to  Schizomycetet,  were 
therefore  probably  more  like  the  Fungi  than  the  Alg«.  And 
the  food  which  is  now  furnished  to  Fungi  from  the  organic 
world  must  then  have  been  obtained  from  inorganic  sources. 
Chlorophyll  we  may  imagine  to  have  made  its  appearance  when 
these  pseu do- organic  sources  of  nutriment  ran  short,  and  to 
have  been  seized  upon  by  a  kind  of  natural  selection  as  soon 
as  its  power  of  promoting  deoxidation  in  substances  fitted  for 
plant  nutrition  made  itself  manifest. 

Turning  now  to  the  forms  from  which  chlorophyll  is  absent 
(Fungi),  it  must  be  remarked  that  notwiihstanding  the 
remarkable  itiorphological  parallelism  which,  as  has  been 
shown,  they  present  at  every  step  to  the  forms  in  which 
chlorophyll  is  present,  it  is  still  much  more  easy  to  connect 
]fta  in  M  series  with  one  another  than  to  suggeRt,  at  present, 

I  transverse  links.     It  is  tuterestins,  however,  to  note  the 

idency  of  truly  algoid  types  to  assume  a  parasitic  and  con- 
ully  fungoid  life.    Reinsch  finds  that  almost  every  large 

'  ■  Q-iMt.  Joum.  Mit  8c.."  187S.  p.  40S. 
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red  seaweed  is  attached  by  speciea  of  Entm%ema.  Other  red 
seaweeds  support  a  parasitic  form  (C^oreocolax)  which  ii  ilielf 
a  Rhodosperm.i 

Except  in  the  case  of  the  Siphaphycea  already  mentioned, 
it  is  difficult  to  imagine  any  passage  from,  for  example, 
Zygnemea  to  Macorini,  or  Floridtia  to  Aicomycetea.  We 
can  see  indications  of  a  linear  series  from  Zygomycetet, 
Saprolegniea,  Aicomycetea,  perhaps  to  Baaldiomycetet. 
And  possibly  Zygomycete*  may  nave  been  not  very  remotely 
derived  from  Schisomycetes. 

If  the  lines  of  Alga  and  i^ft^i  really  were  as  this  would 
seem  to  indicate,  after  all,  distinct,  the  undoubted  fact  of 
their  laorphologicRl  parallelism  is  one  of  the  most  remarkable 
and  yet  suggestive  facte  in  the  whole  field  of  Biol<^y. 

W.  T.  Thiselton  Dtbk. 

'  Reintch,  '  Contributiones  ad  Algolosiua  et  Fungologiam/  1874.  Set 
also,  for  otber  instances,  '  Quart.  Jouni.  Mtc.  Sc.,'  1373,  p.  366,  and  1B71, 
p.  896. 
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MenicAii  MicRoscoFicix  Societt. 
Friday,  December  18iA,  1874. 
Jabez  Hoqo,  Esq.,  President,  in  the  Chair. 
I)k,  Patke  madeacommuuicatioDupon  the  presence  of  Bacteria 
Ediseaee. 

Ue  remarked  that  organized  bodies  were  found  not  only  exter- 

iiiilly  aa  in  parasitic   dieeasea   of  the   skin,    but   internally  s«  in 

uialignant  [lustule,  where  bacteria  in  large  quantities  were  seen  in 

' '  0  blood  and  in  the  discharges,  forming  the  materie*  morbi  of  that 

n  the    clasB  of   BpeciGc  fevers  and  in  pyfemia  from 

l&ds,  similar  orgaoiied  structures  form  the  mateiiea  morbi  alao. 

e  presence  of  these  bacteria  is  best  studied  in  pyiemia. 

The  majority  of  these  cases  are  from  injury,  the  diBease  begin- 

g  locally  and  spreading  throughout  the  body — a  proposition  not 

B  admitted  ;  and  hence  the  old  theory  that  pus  was  the  niatetial 

d  in  the  blood  currvnt.  This  is  disproved  by  two  considerations : 

.  That  the    pus  actually  forms  where  the  secondary  deposit 

XB.     2nd,  There  is  no  proof  of  the  absor|)tion  of  pus. 

e  uature  of  the  materies  morbi  and  its  method  of  trausmisnion 

i  then  dwelt  upon  ;  with  regard  to  the  latter  point,  until  Vir- 

's  theory  of  thrombosis,  two  vic^ws  were  held ;  one  that  pua 

to  the  veins  coming  from  the  seat  of  injury  and  of  auppura- 

;  the  othtu-  that  the  pus    began  in  the  veins,  the  result  of 

>bittB.      According  to  Virchow,  clots  were  first  formed  in  the 

;  they  softened  and  the  products  of  their  disintegration  wore 

i  into  the  system.  This  explanation  not  satisfying  alt  cases — 

' '  ise  ol  puerperal  pytemia — it  was  suggested  that  the  same 

E  matter  is  conveyed  by  the  lymphatics  ;  and  recent  research 

<t  Mem  to  show  that  these  latter  were  reallv  rather  concerned  in 

on  than  the  VKlns.     Then  followed  Virchow'a  theory  of 

■boUam,  the  complement  of  that  of  Thrombosis ;  but  even  a  plug 

I  vessel  failed  to  explain  the  generul  disorder  of  Pyiemia,  and 

le  the  attention  waa  directed  to  the  nature  of  the  materies  morbi 

rith  regard  to  the  nature  of  this  material  Dr.  Payne  pointed 
I  Uiat  bacteria  wi-re  found  in  oaaes  of  pyteinia,  and  generally  if 
■  specific  fever*  were  properly  searched  for.  The  eiamination  of 
t  blood  for  these  did  not  give  constant  results,  and  the  mobvU 
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granules  derived  from  wliite  Ulood-corpuwlps  were  not  to  b«l 
founded  with  bncleria,  nor  in  examining  solid  tiNsues  tider  q 
were  the  b&cteria  of  jiutrefactiaa  to  be  mUtaken  for  tliove  of  Jul 
TIte  former  were  rod-shaped,  those  of  disease  spherical,  n 
ing  the  action  of  nlcohol,  ether,  or  caustic  potash.  Prof.  Hail 
of  Norway,  found  in  pjiemia  from  wounds  clots  in  the  Toins,  O 
[losed  of  granular  amorphous  material,  that  closer  oheerration 
showed  to  be  formed  bj  bacteria.  In  the  arteries  going  to 
secondary  deposits  and  in  the  areolee  nround  them  in  pysmia, 
siraiUr  masses  of  bacteria  had  been  ^een.  These  obserrnttoiia  Dr. 
Paj'ne  had  to  some  extent  verified  himself.  In  the  kidneya  the 
tubes  had  been  noticed  plugged  by  the  same  mst«rial ;  this  being 
thi'  way  oferit  of  the  bacteria  from  the  body  aecording  to  Heiharg. 
Inpytemic  meningitis  Or.  Payne  had  seen  bucteria  in  the  lymphatio 
spaces,  not  in  the  vessels. 

The  important  and  to  some  extent  novel  feature  in  Heiberv's 
obnervations  was  the  detection  of  barteris  in  the  solid  organs  xt  tbjl 
actual  seat  of  diseaae.     This  line  of  investigution  wm  speciaUyil*" 
urgently  recommended  to  medical  observers  with  the  microaoofr 

To  examine  the  Baeteria,  though  visible  with  ^J-in.  olnectiva,  I 
diameters  should  be  employed  at  least,  and  in  dealing  with  tha  W 
organs  a  sodening  part  should  be  chosen  ;  a  section  made  at  o 
with  a  Valentine's  hnife,  and  the  specimen  be  immersed  iu  caustic 
potash  and  water,  in  which  medium  il  U  best  examined,  other  rw- 
agents  being  applied  in  the  usual  way. 

The  President  had  observed  in  putrefying  infnainns  tiratBpfal 
Bacteria  appear  and  then  the  oval,  and  thought  that  ob«4rv«r*  lj 
apt  to  make  too  many  species  of  the»e  bodies. 

Friday,  Jaituary  5lh. 
AnNUAi.  Genkbal  Meetiho. 

From  the  report  of  the  Committee  it  appeared  that  the  S 
was  in  a  flourishing  condition,  the  number  of  members  bein^V 
The  number  of  papers  read  during  the  putt  year  wiw  tO,  otr 
several  minor  communications,  oU  of  which  wore  followed  by  | 
discussions.  Above  100  specimens  were  exhibited  during  the  J 
and  18  were  presented  to  the  Society. 

A  present  was  also  announced  of  a  microacope  for  use  hij 
Exchange  of  sjieciniena — a  system  which  is  found  to  work  wfllHF 
offers  great  fauditics  for  obtaminga  largo  collection  of  good  pt«ja 
tions.     The  Tr«asurer's  Beport  showed  a  balance  of  £15  10a.  Tli« 
following  officers  were  elected  : — 

Pretidtnt—Dr.  J.  F.  Payne. 

Viee.PriuiidenU—TAr.  Jabei  Hogg  ;    Jfr.  W.  B.    Keal 
Mr.  H,  Power  ami  Dr.  U,  I'ritchwd. 

Trtnuurer—Mr.  T.  C.  While. 

Bim.  S«crftari4-»— "Mr.  C.  H.  Oolding    Bird  i 
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Committee. 
t.  Bartholfinunc'» — Mr.  J.  A,  OrmeroJ. 
Vutring  Otmj— Dr.  M.  Bruce. 
~St.  George' I,— Mr.  E.  C.  Baber. 
Quy'* — Mr.  F.  Durham. 
A'ina'*— Mr.  H.  8.  Atkinson. 
Z»ndon—Ur.  J.  Needbam. 

!.  Jfofy'»— Mr.  Ueo.  Qiles. 
IHitUleteK — Dr.  8.  Coupland. 
ft.  Thomat'—liT.  W.  8.  Greenfield. 
pnivertilg  College — Mr.  E.  A.  Schafer. 
VMtowMter— Dr.  W.  H.  Allchin. 
Nigral  Prqfeuion — Dr.  Foulerton. 

e  retiring  President  ttien  read  an  addrese,  which  wa«  followed 
t«  vote  of  thaulu  to  the  varioua  offioers.and  the  proceeding* 
■ninated. 


Dublin  Miceobcopical  CtoB. 

January,  1875. 

Pol^xiphoHla  Califortiiea  and  its  immediate  alliet. — Prof.  E.  Per- 

reval    Wright   exhibited    HpeciioeTis   of  Polifsiphonia    Califomiea, 

Uarv.,  with  cnpstilea  and  telmtiporeg.     Tlie  former  were  decidedly 

rxt>lked  and  quite  unlike  tho««  of  our  native  Polytiphonia  alrorv- 

■Bptem*.     Harvey  would  seem  to  have  regarded  hia  P.  plumtgera 

^p  %  VAT.  of  P.  Californica,  and  as  perhaps  connecting  tliiB   Inrm 

^•ith  p.  bipinnata,  V.  and  E.     Kupredit  in  describing  his  P.  gem' 

ijera,  refers  to  it  as  being   very  cloeely  related  to  P.  bipinnata, 

P.  and  R,,  so  that  it   \*  by  no  meane  imjKrasihle  that  all  them 

forms  may  on  duo  investigation  be  referred  to  as  local  forms  of  one 

pecica  with  a  geographical   distribution   extending  over  the  whole 

f  the  northern  portions  of  the   Indian  Ocean,  on  the  Western 

jjnerican  coast  as  fur  south  as  California,  and  on  the   Eastern 

|[putic  coast  to  the  Amoor  district. 

'mhryo  of  Cap»ella.—Vrof.  McNab  eihibited  an  embryo  of 
)p»ella  nt  an  early  htage  of  growth,  which  prcBented  the  three 
rsof  cells  described  by  Hanstein  ns  dermntogen,  perihiem,  and 
Tlie  formation  of  the  pileorhiia  And  the  hypophysis  was 
D  diotiiictly  shown. 
I  Birueture  of  tvine  of  Agthenotoma  varium,  Oriibe. — Mr.  Mack- 
"Mlh  exhlbitea  a  section  of  a  spiui.-  of  this  specie's.  '1  heec  are 
,  moderately  slender,  verticillato  or  lougitudinally  striate,  in 
in  presenting  two  tj  pes  of  structure.  One  form,  belonging  to 
■  striated  spines,  has  the  oeutral  hollow  email  and  surrounded  by 
r  abundant  reticulata  tissue,  solid  ^vieccs  indistinct.    Secobd 


r 
I 


330  PROCEEDINSS  Or  S0CI1T1E8. 

form,  belonging  to  the  verticillate  Bpines,  has  the  central  hollow 
variable  in  diameter,  Kometinies  entirely  oblitfrated  by  network ; 
reticulated  tissue  Tariable  in  quantity,  BoHd  pieces  in  the  form  uf 
bare,  dilated  at  tbe  circumferance  iuto  paddle-  or  epAde-ihapul 
forms. 

OompMition  of  Vetuvian  Lava. — Prof.  Hull,  F.RS,.  cxhibitwi 
a  thin  slice  of  Vesuvian  lava  of  the  year  1861^,  remarkable  for  the 
large  number  of  well-formed  cryftals  of  leucite  eoutaining  fluid- 
eavities,  visible  with  comparatively  tow  powers.  Although  the 
occurrence  of  such  Buid-cavities  is  not  unusual,  and  hiis  bevn 
noticed  by  Zirbel,  Bosenbusch,  and  others,  yet,  cut  of  fifteen  aliwu 
examined  under  the  microscope  from  different  beds  of  lava  poured 
forth  during  the  last  200  years,  there  were  none  fuuud  in  whieh 
the  cavities  with  fluid  bubbles  were  go  numerous  as  this  of  the  year 
18i>8.  The  cavities  generally  correspond  to  the  angles  of  the  cry«- 
tal,  which  in  section  is  an  octagon,  and  in  some  caaes  a  double  row 
of  cells  was  to  be  observed.  The  oryKtats  were  set  in  a  paste  con- 
sisting of  mineral  glass,  plasioelaae,  augite  and  titan aferrit«,  inti- 
mately miied  ;  containing  along  with  the  leucite — eodalile.  mica, 
and  other  substances.  It  was  aMumed  that  each  bubble  ot  fluid 
contained  in  the  cavities  was  originally  in  the  state  of  steam,  which 
must  have  been  present  in  great  quantity  during  tho  solidiQcaliou 
of  the  lava. 

Mr,  Porte  remarked,  some  others  of  the  meeting  being  dispoved 
to  concur  with  him,  that  the  optical  aspect  of  these  little  "  bubble*  " 
appeared  rather  that  of  air-bubbles  than  of  fluid.  Some  expi-riments 
were  then  tried  as  to  whether  these  little  bubbles  could  bv  made  to 
alter  their  position  by  inverting  the  preparations,  but  no  such  alter- 
ation seemed  to  take  place. 

Leai'Bt  Stained  and  Mounted  in  "  Deane't  Gelatine."— iU.  G. 
Piin  showed  preparations  of  leaves  mounted  as  permuiient  speci- 
mens,  which  had  been  lirst  bleached  by  nitric  acid  and  water,  equal 
parts,  to  which  was  added  one  drachm  of  chlorate  of  jKitash  per 
ounce ;  they  wei*  then  washed  and  stained,  some  in  "  l>icliroic 
Ink,"  soma  in  tincture  of  carmine,  and  some  in  a  mixture  of  both, 
and  then  mounted  in  "  Deane's  Qclatine."  Thesu  formed  n 
examined  preparations!  by  " focussing  down"  the  epidermis,  t 
and  median  tissue,  could  be  eucoessivety  brought  into  view. 

Aphit  Vattator  mountrd  tteenlyfipa  yeart  ago  exhibited.— 
Bobinaon  showed  preparation*   of  foregoing,  mountod  a 
as  twenty-five  years  by  Topping,  and  in  as  good  condition  i 

Colorado  Beetle  exhibited. — Mr.  Kirby  showed  a  spoei; 
the  much-talked-of  and  drradcd  I'otato-pest,  the  Cutorada  b 
bo  exhihited  n  leg  of  same  imder  the  microscope. 

Xeu\  Speme*  o/ Coieiaoditfiun.  C  Moteifj/i,  O'Meara,  r-rAtAid 
Rev.  E.  O'Meara  prcHintrd  a  Coscinodiscue  from  material  coll 
at  Kergueleua  Land,  by  Mr.  5lo»fT|,-y,  of  U.M.S.  "Ciiallw 
which  be  named  as  abova.  It  stands  in  close  rvlaliou  to  tlw  d 
of  which  C.  otnpkalia  may  l>e  regarded  as  the  type  ;  it  U  ruj  | 
hwtg  in  diameter  {102,  and  m  uucb  ardbvid  t.ut,  nbm  Uwq' 
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iilicnB  is  in  fociiB,  tlie  margin  is  uneren.     The  central  rosette 
ftaeists    of  about  eight  large   areoles  of  unequal  size,   generally 
flatteued.     The  areoles  are  Email,  irregularly  quadrate,  area  radiate, 
the  radii  united  in  fasciclee  of  about  ten  each,  tlie  areolea  of  equal 
throughout.     Viewed  under  a  Ion  power  tlie  valve  is  iridencent 
looks  like  Actinocyclug  Ralfsii,  t'rom  which,  however,  in  all 
ir  reepectii  it  i&  obviously  distinct.     Mr.  O'Meara  was  about  to 
_i«re  special  descripliuiis  and  tiguree  of  this  and  other Ibrms  met 
llii  in  ibis  material. 

Seclion  of  Coal  toUh  embedded  OiystaU. — Mr.  Porte  exhibited 
a  section  of  Derbyshire  Coal,  which  he  had  prepared  in  order  to 
show  its  woody  structure ;  he  found  unexpectedly  that  it  nas  tra- 
versed obliquely  across  the  woody  fibres  by  a  seam  of  nome  crystal- 
line  substance  (nearly  a  sixteenth  of  an  inch  in  width),  which 
polariied  beautifully  and  not  unlike  Salaeine.  Mr.  Porte  sug- 
gested that  its  formation  was  owing  to  a  fissure  in  the  coal  into 
which  the  crystalline  matter  in  a  state  of  solution  percolated,  and 
that  it  was  afterwards  subjected  to  u  temperature  sufRciently  high 
to  fuse  the  crystals,  their  structure  B|ipearing  to  him  to  indi> 
eate  crystallization  from  a  state  of  fusion  rather  than  from  solution, 
it  what  the  substance  is  he  itouIiI  not  nt  present  venture  to  say. 
Huelei  in  two  Hfliotoan  Shiiopoda. — Mr.  Archer  drew  at- 
ition  to  fugitiire  preparations  of  two  Heliozoan  Bhizopods 
with  Beale's  carmiue  solution,  in  order  to  show  the  "nu- 
(Hertwig)  or  "  central -capsule  "  (Auct.),  but  without  which 
itment  these  structures  could  not  be  recognised.  These  were 
terophty*  FoeHi  and  Raphidiophjys  viridU,  Archer.  The 
edingly  fine  example,  composed  of  eight  con- 
joined individuals;  the  junction  when  living  being  by  a  narrow 
itthmua  or  band  of  sarcode,  as  well  as  by  numerous  ordinary  pseu- 
dopodia,  these  mostly  projecting  around  in  every  direction,  had 
been  unusually  strong  and  long.  The  nuclei — in  the  living  state 
invisible — now  came  out  as  minute  sharply  bounded  globular  bodies, 
strongly  imbibing  the  dye.  The  examples  of  tlie  other  rhizo- 
pod,  Raphidiophtyt  viridit,  were  remarkable  for  being,  on  the 
other  band,  nearly  all  composed  of  but  a  single  "  individual," 
densely  charged,  as  usual,  with  abundant  and  rather  large  chlo- 
rophyll granules.  It  is  remarkable  that  here,  in  each  example, 
Mveral  subglobular  bodies,  not  before  evident,  became  highly  dyed 
~'  ■'  i,rmine — quere,  all  nuclei — and  betokening  the  ultimate 
n  of  the  aggregate  body-mass  into  so  many  subdiviaiont 
I  future  colony,  that  is,  an  ordinary  compound  example  ?  It 
'  .y  the  cf.mporative  rarity  with  which  these  belio/oan  forms 
j>  render  the  opportunities  for  experiment  so  isolated  and 
Btponed, 
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Feb.  1«A,  1875. 

Limnoria  tifrebraiu  attacking  Telegraph  Cable,  ejchiiitej, — Mr. 
A.  Andrews  showed  an  example  of  Limnoria  terebrans  taken  Troin 
the  submnrine  cable  between  Irelnnd  aod  Holyhead.  Mr.  Sauger 
luentiosed  that  the  present  was  the  first  inHtonee  in  Europe  of 
this  borer  attacking  a  tel^raph  cable.  It  was  discoTored  that  a 
fault  hod  occurred  id  the  present  instance  eoinewhere  not  far  from 
Holyhead,  and  on  taking  up  the  cable  it  was  with  di£BcuItj'  that 
Hie  injury  was  traced  at  last  to  its  real  perpetrator,  which,  bow- 
ever  small  ae  is  a  single  example,  canned  eventually  a  loss  to  the 
Company  of  some  £10,000.  Tlie  application  of  creosote  seemed 
to  be  the  only  preventive  of  the  depredations  of  this  Uttln  cnia- 
tocean,  whose  newly  evinced  taate  for  gutta  percha  seeuitad  hardlj 
le«8  than  its  older  and  well-kn<iwn  one  for  timber. 

SoleTionema  annate,  Diesinff,  exhibited. — Dr.  Macalister  exhibited 
a  Bpeeimen  of  Solenonema  isquale  found  by  him  in  the  cellular 
tissue  behind  the  l>la<lder  in  the  Anteater,  Mgomecophtifa  Jmlata. 
The  same  species  was  described  from  the  same  host  by  INeailiA 
and  published  by  him  in  his  '  Revision  dor  Nematodea  '  (II 
p.  709. 

Oelatimu*  algw,  thoam.—Dt.  Moore  exhibited  a  aamnle  oE  g 

tinous  Bluif  taken  from  the  ground  in  a  wet  moor  in  Ciintu 

containing  a  variety  of  algal  forms  interspersed  with  hyphn,  pro- 
bably of  licheDous  origin,  well  showing  how  a  variety  of  diiitiniA 
eutitiea  sometimes  go  to  make  up  a  stratum  at  Arst  sight  aeetn- 
ingly  «ut  ffpnerit ;  amongst  these  were  chlnrophyllam-ous  and 
phycochromaceou*  forniH,  such  as  Mrtolamium  violatcrim,  de  Bary, 
on  tlieoue  hand,  and  forms  of  Apbanothece,  Nag.,  and  GltBocapsa, 
others  (^  Coccochloris,,Auct.),  in  jwrt,  on  the  uthnr. 

f'agiBie(ila-/i>nn,nnidentified,iihoien. — Dr.  J.  Barker  ■  ho wvd  a 
form  of  Vagitiicola,  which  appeared  to  be  probably  new,  the  two 
animalcules  being  aeaft'd  in  a  lorica  of  very  globose  fti;u 
and  narrowed  upward*,  but  the  necklike  portion  was  slill  v«j 

bruad, — thus,  it  was  shaped  like  a  hyacinth-glass,  with  au" 

lively  short  neck, 

Stietion  of  Baryta  mineral,  *iflw«.— Dr.  Tichbomeeih 
(tection  of  baryta  mineral,  which  consisted  chiefly  ofcarbi 

barium,  with  a  little  silica,  tic.      It  hore  sume  KupcrficMl  i , 

blance  under  the  microscope  to  a  »ectiou  of  wood.  I'he  erjttSs*' 
radiated  gencrnlly  frnin  the  centre,  hut  were  cnissed  at  iutiirvala 
by  annular  mnrkiugs,  which  were  opaque  and  were  fuuDiI  on 
analysis  to  consist  of  carbunaceuus  matter  ;  the  section  wa>  shown 
as  «  polariscupic  object  fur  the  purjiose  of  rendering  ilit-  rin^ 
evident. 

Sinteture  iff  Spine  ^  PariuaUnia  ^ralioea,  A.  Agaas. — Mr, 
iiackiutusli  presented  a  transverse  section  of 

a  gniliota,  A.  Agnse.     In  thia  the  riTntral  portion  in  m 
^ a  rfticiilttiiaB  ot ruundisb oclU ;  fromthi^jnoc^m^oui 
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of  solid  "gpoliea"  which  dilate  at  tlie  circumference  into  broad 
Wgments,  which  are  very  finely  serrated  on  the  outer  margin  and 
"ipra  rise  to  the  longitudiniil  Blriatton  of  the  spine.  In  structure 
■  Approaches  Bomewhat  to  Arbacia  punctulata.  Gray,  with  a  sec- 
ioa  uf  &  spine  of  which  it  wad  compared. 

^l)iatom*  from  Sill  on  Timber  from  Demerara. — Bev.  Eugene 
^Meara  submitted  to  inspection  a  slide  of  diatoms  for  wbicU  he 
na  indebted  to  the  kindiiots  of  Rev,  George  Uuvidson,  of  liogie- 
rOtdstone.  near  Aberdeen.  The  material  from  which  it  was 
^prepared  hod  been  gathered  by  Mr.  Eattray  from  some  balks  of 
tiniDer  known  as  "  greenheart"  and  brought  from  Demenira.  This 
timbi'r,  when  cut  in  the  interior,  is  seat  dona  the  river  and 
allowed  to  remain  there  until  an  o|iportunity  of  shipment  ia 
atTurded,  mesuwhile  it  is  covered  by  the  silt  brought  down  the 
river.  The  forms  found  ou  this  slide  were  many  of  them  unde- 
SLTibod  and  very  beautiful  Mr.  O'Mearii  hoped  that  the  finders 
would  take  nieaiia  to  have  these  forms  described  in  order  that  the 
interesting  discovery  ehatUd  not  be  lost. 

Endotperm  of  Hieiaut.^Dr.  McNab  eibibited  a  section  of  the 
endosperm  of  liidntu  commtinia,  the  castor-oil  seed,  with  a  i^<-h 
^^ect-glass  by  Guudlach.  The  section  was  placed  in  a  mixture 
^■Tequal  parts  of  pure  glycerine  and  water,  which  brought  into 
^^pw  the  numerous  crystalloids  which  occur  in  the  cell  along  with 
^Bo  oil.  These  are  mostly  octohedra,  the  faces,  angles,  and  edges 
^B{ng,  however,  not  very  sharply  defined. 

^mSfiiculeM  of  Wrishlella  eoccinea,  Gmy.— Mr.  W.  M.  A.  Wright 
^Hitibited  a  aeries  of  spiuules  from  the  coral  called  by  Dr.  J.  E. 
^Eky,  iu  his  'Catalogue  of  the  f^tnny  Corals  in  the  Collection  of 
^Ke  British  Museum'  (1S70),    Wrightella  eoccima.     These  spe- 
^Hpiens,  given  to  bim  by  Prof,  K.  I'erceval  Wright,  had,  like  those 
^K^tbe  E^itish  Museum,  been  collected  by  that  gentleman  in  the 
^^kwcbelles.  The  spicules  were  of  two  kinds — one  bacillilbrm  with 
^■rew  warty  eicrescenccs,  the  other  like  those    called  "head- 
^^uped  "  by  Verril.     Dr.  Wright  had  infurmed  him  that  he  did 
^^BI  think  there  was  any  specific  difference  between    Wnghletla 
^^BectRMiind  W.  cXrt/tanlhos,  and  that  it  was  quite  possible  tliat 
^Kih  species  were  referable  rather  to  Ellisella. 
^^tOryHal-beariitg    CflU   in  Pandann*    aman/llidfoUut.—VtT.  E. 
^H^i'cev&t  Wright  drew  attention  to  sections  of  stem  of  PtmJanut ' 
^^haryllidifoliwi,  which  exhibited    the  strings  of  crystal- bearing 
^K]ls  on  the  outside  of  the  fibre -vascular  bundles  as  described  by ' 
^^frofessor  Thiselton  Dyer;    but  in  many  iostnnres  Dr.  Wrighfc  | 
^KougbL  the  sections  showed  these  same  rows  of  crystal-bearin^j 
^^fals  occurring  in  the  region  between  the  epidermis  aud  the  ccn- 
^^U  Gbro- vascular  bundle  region. 

^^^Sporr^t  of  ]ilater»of'iViehia  tarbinata,  ahown. — Mr.  Greenwood  I 
^Hjtn  exhibited  the  spores,  Bccompauicd  by  the  beautiful  triply'i 
^^Enil  elaters,  of  Trtekia  tarbinata. 

^^t  Exhibition  of  aome  of  Prof  Bornel'a  original  Lichen -yonidimi 
^^tmarationa.—iiiT.  W.  Archer  showed  some  preparations  hindln 
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forwarded  by  Prof.  Thiaelton  Dyer,  pat  up  by  Dr.  Bora 
iltustration  of  his  Memoir  on  the  "  Lichen-gonidia  cjuefl 
These  were  all  very  beautiful  and  striking — perhaps  the  n 
that  of  the  miiiute  lichen  with  its  hypbie  iDvostiu^j  a  f 
PhyllActidium  or  probably  Coleoehfete,  its  apothecia  sc 
over  the  surface  and  Beemiogly  tnakiug  tbat  alga  do  ( 
"  gonidia." 

The  apotbecia  with  aaei  and  their  separate  spores  were  r 
seen.     In  his  memoir  Dr.  Bornet  mentions  that  no  evidenol 
present  of  fructification  in  the  alga,  also  that  do  hristliM  ■' 
themselves  iadicative  of  the  genua  ColeocfaKte.     These  lai 
tainly  seemed  to  be  absent,  but  the  fronds  in  the  present  t 
showed  certain  thickenings  dotted  here  and  there,  these  Appt 
as  if  made  up  of  a  more  dense  tissue  than  the  remaining  portit 
the  Tery  pretty  frond,  and  these  sori-like  agglomerations  beii^ 
bedded  therein.     Now,  tiiese  had  much  of  the  appearance 
might  readily  suppose,  of  the  beginnings  of  the  female  fruc 
tiou,  or  rather  resembled  the  cortical  stmtum  of  cells  surroaaS 
the  female  cell  in  Colaehtefo  iculala,  Br^b.;  quere,  then  were  themi 
really  incipient  or  arrested  fructili cation  F      Althnugb  ther?  was 
no  evidence  of  chietie  or  bristles,  but  these  even  in  some  Europe 
Coleoeliwtea?  are  not  always  present.  KiitKing  desfribcs  u 
forhiB  phyllaotidium,  but  nevertheless  it  seems  generally  ^  ^ 
that  his  plant  must  represent  a  Coleocb»t«,  Brtb.    T)i«babili 
the  leaves  of  living  trees  in  the  tropica  iasingular;  noCoteod     _ 
appears  to  be  known  in   Europe  otherwise  than    submerged  f* 
water;   such,  on  the    Ejchwendeuerian  view,  could  never  pl»f 
the  part  of  "  gonidia-formere." 
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I  Myelitis,  being  an  Experimental  Inquiuy  into  the 
IPatholooical  Appkaraxces  of  the  same.  By  D.  J. 
■Hamilton,  Author  of  the  "  Astley  Cooper  Prize  Essay  " 
Ion  "  Diseases  and  Injuries  of  the  Spinal  Cord."  (With 
iTUte  XVI.)' 

So  much  doubt  still  exists  as  to  what  are  the  characteristic 
pathological  api)earanccs  of  inflammation  of  the  spinal  cord, 
and  so  many  diverse  conditions  have  heen  described  as  such 
which  no  doubt  owed  their  origin  to  entirely  different  patho- 
logical processes,  that,  as  yet,  we  may  be  said  to  possess  no 
literature  which  can  form  a  guide  in  telling  us  whether  this 
or  that  condition  is  an  inflammatory  affection,  and  which 
clearly  differentiates  this  from  the  many  other  pathological 
changes  to  which  the  spinal  cord  and  all  nervous  tissues  ate 
liable. 

Softening,  hardening,  disintegration,  and  numerous  other 
(atcs  of  the  organ  have  all  been  proposed  as  characteristic  of 
31  inflammation  without  any  attempt  to  describe  the  stages 
r  means  by  which  these  so-called  pathological  lesions  have 
een  brought  about.      One  great  source  of  fallacy  in  regard 
D  the  proper  understanding  of  this  matier  is  the  inability  to   , 
Svtinguiah   between  the  lesions  known  as  *'  secondary  de-  ' 
'generations  "  produced  by  failure  of  the  trophic  or  nutritive 
nervous  action  exerted  by  the  nerve-cells  oil  the  fibres  to 
which  tbey  are  attached,  and  those  which  are  localised  to  a 
certain  spot,  and  which  are  probably  dependent  on  some  dis- 
linct  oriffo  mali  in  their  neighbourhood.      For,  granted  that 
we  have  degeneration  of  a  few  nerve-eells  in  portions  of  the 
cerebrum,  it  is  almost  a  certainty  that  if  the  subject  of  the 
lesion  has  lived  long  enough,  the  fibres  in  the  spinal  cord  in 
communication  with  these  will  have  also  degenerated,  will 
have  undergone  fatty  disintegration,  and  will  be  softened. 
^Hflw  easy,  then,  in  such  a  case  to  mistake  this  for  a  local 
^Biction,  instead  of  referring  it  to  its  true  source,  namely,  . 
^^H  primary  degeneration  of  the  cerebral  Derve<celts. 
Ml  'JfeiriafatJfadiMlitfioroMoriwlSow^T.TtolL^A^ 
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Olher  grave  sources  of  error  arc  uudoubCedly  poti-mortaa 
chauge  and  the  method  of  prepnring  specimenB  tor  cxunins- 
tioil.  I  hitve  verj  often  found  that  sill  manner  of  lesions,  softeu- 
ings,  areas  of  diaiutegraiion,  varicose  nerve- sheaths,  &c.,  can 
be  aitificially  produced  by  merely  placing  the  specimens, 
while  ihey  are  being  hardened,  in  an  atmosphere  with  a 
temperature  such  as  is  generally  maintained  in  our  ordinary 
households.  One  of  the  most  important  conditions  for  dramnji; 
correct  conclusions  is,  especially  for  the  first  week,  to  keep 
the  temperature  of  the  parts  to  be  hardened  as  low  as  possible 
— lit  82    ¥.  or  very  slightly  above  it.     In  this  way  we  can 

freveiit  decomposition  uutil  the  reagent  used  in  hardeninii 
as  Iiad  time  to  penetrate  into  the  interior  of  the  tissue,  ai^ 
partially  to  hardcu  it  by  a  process  very  similar  to  what  i» 
pursued  in  tanning. 

If,  ngain,  we  place  the  part  in  too  strong  a  solution  of 
i^hromic  acid,  the  outer  limits  become  so  rapidly  hardened  n% 
effectually  to  prevent  the  ingress  of  reagents  to  the  inti'rior, 
which  accordingly  undergoes  decomposition.  My  own 
method  of  preparation,  described  further  on,  is  calculated  to 
do  away  with  these  deficiencies,  and  to  present  the  specimens 
to  the  eye  as  nearly  identical  with  the  appearances  dtiring 
life  as  possible. 

The  experimenls  which  arc  about  to  be  described  were 
undertaken  with  the  object  of  first  producing  a  lesion  which 
we  know  to  be  an  iajtammatory  one,  and  then  making  the 
most  careful  examination,  all  preconceived  ideas  on  the  sub- 
iect  of  inflammation  generally  being  purposely  laid  aj<ide. 
The  appearances  were  merely  carefully  noted  and  abundantly 
verified  by  repetition  of  the  experiments  and  observaUons. 
Everything  is  purposely  omitted  which  could  minlrad,  for 
want  of  confirmation,  and  only  those  facts  which  by  consta 
repetition  were  found  to  be  invariable  are  here  ataKtl.  II 
aNo  been  favoured  with  the  valuable  confirmatory  ertfl 
of  Professor  Strieker,  in  whose  laboratory  for  cxpi 
pathology  the  observations  were  made.  _ 

Method  of  erperimentin^. — A  nmnll  animal,  such  as  a  fl 
having  ht'tfri  narcotised,  the  spinal  cord  is  cut  down  upon  in 
the  uppr  lumbar  refpon,  at  the  junction  of  fh"  dorwl  «nd 

lumbar  portions.    A  thread  is  pat^it'd  through  it  Tr  ■     ' - 

inch  in  a  lon^^itudinal  direciinn.  The  tiids  •'' 
are  then  tied,  ihi:  wound  ^lihiied  up,  and  the  aiiM 
forty-eight  hours.     This  gives  abundant  time  f"r  _^^ 

ment  of  inflammation.     The  animal  is  then    killed  aiii^^H 
Spinal  cord  cut  out.  ^^^| 
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removed^  the  cord  is  cut  into  pieces  of  an  inch  long  but  not 
entirely  separated  from  one  another,  so  that  their  relative 
position  is  still  indicated.  These  are  placed  in  the  following 
solution  for  twenty-four  hours  : 

Chromic  acid,  '^sa ; 
Methylated  spirit,  ^xx ; 
Water,  Jx. 

Dissolve  the  chromic   acid   in   the  water  and   then  add 

the  spirit.     Place  in  an  extremely  cool  situation^  or  if  possible 

in  an  ice  chamber.     Change  the  fluid  every  second  day  for 

the  first  week^  and  at  the  beginning  of  the  second  week 

place  it  in  the  following  solution : 

Chromic  acid,  58S ; 
Methylated  spirit,  ^x ; 
Water,  Jxx. 

Allow  it  to  lie  in  this  for  another  week,  changing  if  a 
precipitate  is  thrown  down.  At  the  beginning  of  the  third 
week  change  to  the  following  : 

Ciiromic  acid,  5^8 ; 
Water,  ^xxx. 

Change  this  every  week  until  the  end  of  the  fifth  or  sixths 
when  the  parts  will  be  ready  for  cutting.  This  process  is 
infinitely  superior  for  all  nervous  tissues  to  anything  that  I 
have  used,  as  the  consistence  of  the  tissue  so  hardened  is 
tough  instead  of  being  brittle  as  in  the  old  chromic  acid 
method.  For  very  large  animals  the  solutions  used  are 
somewhat  stronger.  Cut  extremely  thin  sections  withamicro' 
meter  screw  apparatus,  fixing  the  cord  in  the  hollow  cylinder 
by  a  piece  of  carrot,  punched  out  by  means  of  graduated  cork 
cutters.     Stain  with  the  following  : 

Carmine,  3j » 

Liq.  Ammonis  fort.,  5j  ; 

Water,  Jiv. 

Allow  the  sections  to  lie  from  five  to  ten  minutes  in  this 
solution  and  then  wash  them  in  the  following : 

Acetic  acid,  V[[y} ; 
Water,  jiv.* 

After  this,  wash  them  in  pure  water  and  place  them  in 
methylated  spirit.  Render  them  transparent  with  oil  of 
cloves,  and  then  mount  them  permanently  in  the  following  : 

Gum  Dammar,  ^' ; 
Chloroform,  5is8 ; 
Oil  of  cloves,  5j. 

^  For  all  chromic  acid  preparations  of  the  nervoTis  centres  it  will  be 
found  that  the  specimens  stain  much  more  rapidly  scad  tVkOt^^Q^^  ^  N>ca 
water  in  which  thej  are  trashed  iB  sligJUly  acidulated. 
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Exammiiiion  of  the  parts. — At  the  exact  seat  of  tli«  lesion 
caused  by  the  thread  the  tissue  was  mechanically  broken 
down  and  numbers  of  blood -extravasations  were  seen.  The 
true  inflammatory  area,  however,  was  not  here,  but  at  some 
distance  from  this  in  the  surrounding  parts,  generally  most 
marked  in  the  deepest  portion  of  the  anterior  columns,  cIom 
by  the  commissure,  and  in  the  commissure  itself.  In  wme 
instancesthe  whole  extent  of  a  transverse  section  was  inilsmei 

Changes  in  the  Nerve-tubet. 

By  far  the  most  rcmnrkahle  change  was  that  whicW 
taken  place  in  the  asis-cylindera  of  the  nerve-tubes  \ 
PI.  XVI.  fig.  1).  On  looking  al  a  transverse  section,  numberi 
large  round  translucent  bodies  deeply  stained  ivtre  r  - 
occupying  the  distended  and  attenuated  nerve-shei 
These  bodies  were  usually  five  to  ten  times  as  H 
as  the  normal  transverse  section  of  an  axis -cylinders 
in  many  instances,  reached  even  greater  dimeiM 
Their  formation  was  most  beautifully  seen  in  lungitn^ 
sections.  At  regular  intervals  large  oval  tumours  could  be 
seen  on  the  course  of  the  axis-cylinders,'  with  attenuated 
portions  of  the  original  axis-cylinder  still  uniting 
together  (fig.  3).  In  many  cases  the  axis-cylinder  \m.4 
given  way,  so  that  these  large  new  formations  came  to  b 
separate  oxistencej  an  existence  as  we  shall  see  not  calci 
to  end  here,  but  to  proceed  to  still  further  development,! 
condition  was  so  remarkable  as  at  once  to  arrest  the  aiter^ 
and  in  certain  instances,  it  was  seen  all  over  the  i 
in  others  it  was  localised  to  the  most  inflamed  part,  !n  si 
the  swelling!  concentric  rings  could  be  noticed,  but,  genemn^ 
speaking,  tney  had  a  translucent  homogeneous  aspect.  On 
still  closer  examination  one  was  struck  with  the  rcmarkabJVj^ 
fissiparous  division  which  large  numbers  of  them  had  oj^^Hj 
gone,  producing  little  d^pOts  of  similar  round  tmm^^^H 
bodies  of  smaller  size  (fig.  S).  Thcae  Uy  at  first  closd^^H 
gether  in  aggregated  clusters,  but  soon  sprciid  themsclvfl^^^H 
and  invaded  the  surrounding  tissues,  leaving  in  their  f^^^H 
site  nothing  but  an  empty  distended  nerve-shcath.  1^^^| 
stage  they  were  exactly  identical  with  the  so-natovd  <i^^^| 
bodies  so  abundantly  found  in  chronic  nervons  afiiwti^^^H 
the  cord.  Their  mw,  shape,  transluccncy,  and  mp^^^H 
their  adaptability  fnrbcinp  deeply  coloured  with  tlain^^^H 
agents,  were  exactly   similar  to  what  every  utiu  muil^^^H 

■  LejdcD  ('  Klinik  der  Buckcnourki  Kmnkhtilcn'}  dncribM  i^^^H 
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Iticed  ia  regard  to  colloid  bodies  generally,  while  the 
tsional  appearance  of  faintly  marked  concentric  rings  was 
^l  inconsistent  witli  their  heing  identical.  A  little  closer 
nination,  however,  enabled  one  to  see  a  F^till  further  and 
Hire  remarkable  development  which  they  underwent, 
tecially  in  the  neighbourhood  of  greatest  inflammation, 
mely,  that  they  lost  their  translucency,  became  transparent 
\ai  granular,  and  that  several  nuclei  formed  in  their  interior. 
In  fig.  4  ia  shown  the  formation  of  one  of  these  large  granular 
corpuscles.  It  is  seen  separating  from  the  parent  mass.  i.e. 
from  the  contracted  axis- cylinder,  which  latter  shows  a  hollow 
space  corresponding  to  the  portion  which  has  been  lost. 

These  corpuscles  now  presented  the  appearance  of  "mother- 
cells,"  with  numerous  young  cells  in  their  interior  (6g.  6). 
Lnst  of  all,  in  places  where  the  inflammation  had  gone  on  to 
suppuration,  these  "mother-cells"  were  broken  down,  and 
the  younger  cells  in  their  interior  were  set  free  as  ptu-cor- 
pusclft  (fig.  6)  Where  the  inflammation  was  not  so  acute  the 
divided  portions  of  the  original  axis-cylinders  evidently 
remained  as  colloid-looking  bodies  resembling  those  seen  in 
locomotor  ataxia  and  other  chronic  nervous  affections. 


^^Ws    ft 


Changes  in  the  Nerve-cells. 

B  most  common  occurrence  which  was  noticed  in  these 
ft  swelling  or  molecular  transformation  of  the  cell 
substance,  by  which  its  outline  became  indistinct.  It 
was  soon  converted  into  a  molecular  mass,  in  which  the 
nucleus  usually  remained  for  some  time,  finally,  however, 
undergoing  a  similar  degeneration.  This  is  a  condition 
which  has  been  frequently  described,  and  has  been'called  by 
Meynert  an  (Edematous  affection  of  the  nerve-cell.  In  no 
instance  was  fissiparous  division  of  the  nerve-cell  noticed, 
but  almost  invariably  the  degeneration  above  described 
WU8  present.  In  one  instance  there  was  a  defined  area 
about  a  line  in  length  at  a  certain  spot  in  the  grey  substance 
in  which  all  the  nerve-cells  were  so  affected,  and  at  the  outer 
part  of  this  area,  where  the  degeneration  was  more  advanced, 
their  granular  debris  had  disappeared,  leaving  a  coarse  net- 
■-work  produced  by  the  empty  spaees,  blood-vessels,  and  neur- 
^gBtt.  Swellings  were  seen  on  the  processes  of  certain  of  the 
rrc-cellfl  similar  to  what  were  seen  in  the  medullary  ncrve- 


kbes.' 
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Changes  in  the  Neuroglia. 
This  was  not  so  markedly  altered  as  one  would  A  i 
have  expected ;  still  in  mauy  instances  its  proto))lasmic  n 
were  much  more  abundant  than  in  sections  taken  from  n ' 
portions  of  the  same  cord.    The  manner  in  whieh  tin 
corpuscles  were  produced  could  not  be  mad«  out  will 
faction,  but  the  probability  is,  from  what  was  seen,  ^'-■ 
also  resulted  from  fissiparoua  division. 

Changes  in  the  Blood-vesseU. 

In  the  neighbourhood  of  the  ligature  numerous  and 
extravasations  were  noticed,  probably  mechanically  bro 
about  in  operating  on  the  cord.     In  the  pia  matrr  siirroonff- 
ing  the  cord,  and  in  the  processes  which  run  into  it.  immniM 
numbers  of  round  clear  corpuscles  were  observed   in   the 
perivascular  spaces  and  tunica  adventitia   of  the   vesseU. 
They  were  also  abundantly  seen  within  the  vessels,  adhering 
to  the  inner   coat,  and  many  of  them   could   he   actually 
noticed  in  the  wall.    What  these  corpuscles  were  I  think  ctn 
hardly  be  a  matter  of  doubt.     They  were  the  leucocyteeof 
the  blood,  which,  after  adhering  to   the  inner  wall  of  thf 
vessel  in  greater  abundance  than  under  normal  condit^^Bh' 
made  their  way  through  its  coats,  passing  into  the  P«d^^H 
cular  space  and  adventitia,  and  there  constituting  P<^^^H 
puscles.     Throughout  the  grey  substance  numl>ers  of  "^^^| 
corpuscles  could  be  seen  scattered  indiscriminately,  and^^^H 
is  every  probability  that  these  were  also  leucocytes  n^^^^ 
had  wandered  from  the  neighbuuricig  vessels.  ^^^| 

Having  thus  summed  up  the  characteristic  altcratii^^^H 
the  individual  tissues,  their  consideration  shows  us  '^l^^^l 
iuflammator)'  condition  in  thi-  spinal  cord,  like  inflamnt^^^| 
in  other  organs,  is  not  one  simple  process,  but  is  a  cot^^^^^ 
tion  of  phenomena  dependent  on  the  individual  i-hara<^^^H 
tics  of  the  histological  cU-ni'nt^  ent<.'ring  into  the  constn^^^H 
of  the  part.  The  forniaiion  of  coIU)id  bodies  from  [ht^^^f 
cylinders,  and  their  subsequent  transformation  intu  pt^^^H 
puscles,  were  so  clearly  demonstrated  as  to  leave  little  ^^^| 
doubt  on  the  subject,  and  it  was  a  somewhat  reinarkafaU^^^| 
in  confirmation,  that  at  the  scat  of  greatest  inflammili^^^H 
division  of  the  swollen  iixiiC'Cylindrrs  was  most  abnnda^^^H 
BD^ments  becoming  rapidly  round,  trauKpareiii,  and  gni^^^H 
and  further  subdividing  into  pun-corpuscles.  Whei^^^H 
irritation  was  not  so  great,  tlie  divided  parts  became j^^^H 
and  translucent,  but  remained  as  colloid  bodies,  i.  t.  ^^^H 
which  lutd  a  colloid-lonkiu^  aspect.    Much  has  been  *^^^| 
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about  these  so-called  colloid  bodies^  but^  so  far  as  I  am  aware^ 
their  true  nature  has  always  been  a  matter  of  the  gravest 
doubt^  the  current  idea  being  that  they  result  from  a 
colloid  transformation  of  previously  existing  protoplasm. 
This  has  always  seemed  a  most  indefinite  and  unscientific 
way  of  speaking  of  such  matters,  as  the  stages  by  which  they 
arrived  at  this  development  have  never  been  described,  and 
why  these,  and  none  of  the  other  tissues,  should  undergo 
colloid  transformation  has  always  remained  unexplained. 
Wherever  they  occur,  as  in  locomotor  ataxia,  the  medullary 
sheaths  of  the  nerve-tubes  are  generally  distended,  and  their 
axis-cylinders  are  absent.  This  I  have  seen  typically  in 
several  instances  of  the  above-mentioned  disease,  similar 
lesions  having  also  been  described  by  many  writers ;  and  in 
an  instance  of  syphilitic  inflammation  of  the  brain  which  I 
examined  some  time  before  making  the  above  experiments, 
the  appearances  were  so  entirely  similar  that  I  beg  to  oflFer 
here  a  short  account  of  them.  The  patient  had  suffered 
from  a  chronic  cerebral  affection  accompanied  with  great 
pain,  and  was  one  day  suddenly  seized  with  hemiplegia,  and 
died  shortly  afterwards.  He  had  a  distinct  chronic  syphilitic 
history,  and  there  was  every  reason  to  suppose  that  the  cere- 
bral lesion  was  also  dependent  upon  this  diathesis.  At  the 
post-mortem  examination  every  part  of  the  brain  was  found 
comparatively  healthy  except  the  vessels  at  the  base  and  a 
portion  of  the  pes  pedunculi  on  one  side.  In  this  latter 
situation  was  a  dirty  red  softened  mass  with  a  small  extra- 
vasation in  the  centre,  extending  through  the  middle  of  the 
pes  pedunculi,  and  for  some  distance  into  the  tegmentum.  On 
hardening  the  entire  nervous  centres  and  examining  them  with 
the  utmost  care,  it  was  found  that  at  the  situation  of  the  lesion 
described  the  vessels  were  greatly  distended  and  their  coats 
covered  with  thick  translucent  exudation  composed  of  round 
corpuscles.  In  the  centre  of  the  pes  pedunculi  were  seen  blood- 
extravasations  and  broken-down  nervous  tissue,but  around  this 
numerous  large  colloid  bodies  of  an  oval  or  rounded  form  were 
seen  arranged  in  a  linear  manner  according  to  the  direction  of 
the  fibres.  They  were  very  abundant,  and,  in  many  places,  had 
undergone  minute  subdivision,  the  divided  portions  assuming 
a  round  and  translucent  aspect  and  constructing  small  depots. 
Throughout  the  grey  matter  of  the  cDnvolutions  in  many 
places,  and  in  the  region  of  the  nucleus  lentiformis  on  the  left 
side,  were  scattered  round  transparent  corpuscles  distributed  in 
an  exactly  similar  manner  to  those  seen  in  the  grey  substance  of 
the  spinal  cord  in  many  of  the  animals  experimented  upon. 
We  may  therefore  conclude  that  this  condition  was  a  some^hAit 
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chronic  inSammatlon  of  certain  parts  of  the  braiii,  anil  that 
ia  the  pes  peduncuU  on  one  side,  where  it  was  man 
advanced,  appearances  were  seen  which  were  identical  wilU 
those  artificiiilly  produced  in  the  above-mentioned  exprri- 
ments.  In  the  medulla  oblongata  of  epileptics  I  have  also 
met  wiih  lesions  which  I  now  feel  convinced  were  due  (o  a 
chronic  inflammation  of  the  part,  and  in  locomotor  ataxia 
the  absence  of  axis-cylinders,  the  distended  nerve-ahealhs, 
and  the  presence  of  largo  numbers  of  colloid  bodies,  all  tcud 
to  confirm  tho  hypotliesiB  that  we  have  here  also  tu  do 
a  chronic  inflammntory  afTcctiun. 
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riScLiFE-HisTOKYo/pEMciLijiTM.  Translated  3 wd  atriii  ^_ 
from  Di".  OacAR  Beefeld's  '  Botanische  Untersuch linden 
iiber  Schrairaelpiize,'  Heft  II.     By  W.  R.  M'Nab,  M.D. 
Edin.;  Professor  of  Botany,  Royal  College  of  Sci«iiCQ 
Ireland.     (With  Plates  XVII  and  XVIII.) 


Among  moulds  Penicitlium  glaucum  is  the  one  of 
frequent  occurrence.  With  unparalleled  obtrustveuet 
litllc  plant  forces  its  troublesome  and  unwelcome  acquaint- 
ance aUke  on  the  learned  and  unlearned.  Its  pre-eminence 
nmont;  moulds  depends  less  upon  its  size  than  upon  ils 
abundance,  commonness,  and  higlily  characteristic  pale  blue 
colour.  The  fungus  exists  everywhere,  and  it  it  noC 
possible  by  any  observations  to  fix  the  limits  of  it«  goo- 
graphicnl  distribution.  Its  occurrence  is  depcndoiil  on  no 
accident;  it  is  the  natural  and  necessaiy  cnnM-quence 
of  the  ubiquitousness  of  its  excessively  minute  conidia 
(asexnally  developed  spores),  which  reproduce  it  with  the 
greatest  ease.  The  spores  are  scattered  through  the  atiiio- 
sphere,  settling  down  when  the  air  is  niU  as  a  constituent  of 
the  dust;  and  they  are  then  carried  lo  ttie  ground  by  rain,&e.^ 
from  whence,  on  becoming  dry,  ihey  are  aj^ain  lifted  d^B 
carried  by  the  faintest  atmospheric  current,  if  the  M^H 
where  they  were  first  deposited  was  unsuitable  for  t^H 
frcrmi nation.  Thus  the  fun^s  obtains  access  everywhi^^l 
it  ia  as  unavoidable  as  the  nir  by  which  it  is  carried.  OtH^| 
doors  it  IK  to  be  found  on  all  orj^anic  substances  in  astaH^H 
dcconipoiiitian,  more  especially  on  the  larger  fungi.  Ii^^H 
dwellings  it  i»  a  real  plague.  Raw  and  prepared  utiDl^^H 
.  fvod  Arc  cxjtoevd  to  Its  destructive  itiflurnuoa.    It  Dl^^| 
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:heese,  the  bread,  fresh  and  pitseiveil  fiiiiCs,  and  ma 
bavt!  been  tried  to  destroy  it  ur  keeji  it  under.  It  alo 
is  the  cause  of  many  of  oiiv  domct>tic  arrangements,  and 
much  care  muat  be  taken   during   expeditions  to   prevent 
bread,  Sour,  and  other  substances  becoming  mouldy.     It  ia 
often  content  with  the  poorest  food,  which   would  be  too 
for  higher  fungi.     It  lives  in  the  human  ear ;  it  does 
sbun    cast-off  clothes,  damn  boots,   or  dricd-up    ink. 
lometimes  it  contents  itself  with  a  solution  of  sugar  with 
very  little  inorganic  matter,  at  other  times  it  appears  as  if  it 
preferred  the  purest  solution  of  a  salt  with  only  a  trace  of 
organic  matter.     It  will  even  tolerate  the  hurtful  influence 
of  poisonous  solutions  of  sulphate  of  copper  and  arsenious 
acid.     No  wonder  that,  as  this  fungus  is  so  well  fitted  to  he 
everywhere  victorious  in  the  "  struggle   for  existence,"  it 
Hoon  overcomes  all  other  forms  that  come  in  its  way.     In 
the  natural  course  of  a  spontaneous  or  artificial  cultivation 
of    mould    the  same    tragedy  is  surely  repeated.     At    lirst 
appear    the   statelier    kinds  of    mould,    the   long-stemmed 
Mucorini  and  their  allies,  whieli  fruit  only  on  account  of 
their  more  rapid  growth.     Among  them  PeniciUium  appears 
in  three  or  four  days;  at  first  harmless  and  modest,  in  the 
form  of  delicate   white  specks  of  mycelium.     These   grow 
with  fabulous  rapidity  in  all  directions,  and  form  large  patches    i 
spreading  out  and  covering  the  whole  substratum.     But  even 
before  this  takes  place  there  are,   as  a  rule,  noticeable  in 
middle  of  each  tuft,  not  higher  than  half  a  line  from  the 
itrstum,  small,  alabaster- white,  thick   tufts,   which  are 
ke  conidia-bearing  aerial  hyphot  of  PeniciUium.     From  the    ' 
centre  of  the  cluster,  and  therefore  from  the  centre  of  the 
whole  group,  begins  a  change  from  white  into  blue,  which 
indicates  the  ripening  of  the  spores.    The  blue  colour  spreads 
centrifugally  over  the  whole  patch,  leaving  only  a  white  edge. 
At  length  even  the  edges  becomes  blue,  and  in  from  seven    \ 
to  ten   days  the  whole  substratum  is  covered  with  a   blue 
coating,  which,  on  the  slightest  agitation,  gives  off  clouds  of  I 
sjiores.     When  the  whole  substratum  is  exhausted  the  eul-   I 
lure  of  the  PeniciUium  ends.     Other  fungi  have  no  chancit  I 
of  growing  during  the  period  of  vegetation  of  the   Peni-  I 
cillium,  and  any  subsequent  development  in  the  exhausted  I 
nutrient  substance  is  impossible.  PeniciUium  is  the  plebeian  | 
despot  among  the   moulds — mould  par   excellmcB,  and  the  I 
form  meant  when  we  use  the  word  mould.  I 

PeniciUium  was  undoubtedly  long  familiarly  known  beforfl  I 
it  received  any  scientific  notice,  as  it*  minute  size  would  I 
pI'X^l  i^ts  .«(aminati9u  iigtil  sy^cieijUv  hjg,^  ift^^g^^^J 
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powers  were  available.  Micbeli'  vr&s  the  first  to  (]o  so  id 
the  year  1729,  and  he  gives  oa  Plate  ill,  fig.  3  of  his  work 
a  correct  represcutaliou  of  Peiiici Ilium,  which  he  caUei) 
A*pergillus  albus.  It  is  of  interest  that  Micheli  correctly 
separates  Penicillimii  from  Aspergillus  glaucus,  which  is 
easily  recognised  in  his  fig.  1 ;  he,  however,  unites  Peni- 
cillium  with  a  number  of  other  moulds  iu  his  genus  Mucor. 
Linnieus  in  his  '  Species  Plantaruin,'  thirty-five  years  later, 
described  PeniciUium  under  the  name  of  Mucor  cnutacetu 
albus.  In  1801  Persoon'described  a  fungus,  which  isundoubt- 
edly  PeniciUium,  under  the  name  of  Monilia  digitata.  Link 
first  firmly  established  PeniciUium  as  a  new  genus  of  fuoKii 
and  he  is  the  author  of  the  name  now  in  common  use.  H* 
carefully  separated  PeniciUium  from  Aspergillus,  and  furthn 
set  aside  the  specific  name  crusiaceum  given  by  LinneiUj 
and  replaced  it  hy  glaucnm.  In  18li!9  Fries  reinstated  ' 
Linnean  specific  name,  and  iu  1840  placed  Pemcillii 
the  Mucediitea  iu  opposition  to  the  Mucorini.  8ub8C<qi 
authors,  as  Bolton,  Corda,  and  others,  describe  the  frnctc 
tion  of  PeniciUium,  but  it  is  not  till  18C9  that  E.  Loew* 
describes  the  germination  of  the  spores,  the  growth  of  the 
mycelium,  and  the  development  of  the  conidiifcrous  liypbn. 
A  new  impulse  and  direction  was  given  to  the  study  of  r^ 
fiingi  when,  in  1851,Tula8ne  discovered  the  pleomorph"  ^ 
the  reproductive  organs — a  subject  the  investigation  of 
was  further  prosecuted  by  De  Bary.  PeniciUium,  be' 
abundant  and  common  form,  became  of  great  importai 
the  study  of  the  supposed  pleomorphism,  and  truly  imural 
results  followed. 

Bail,  in  1856,  announced  that  spores  of  PeniciUium, 
sown  in  maoh,  grow  like  yeast,  instead  of  producing  i 
lium.     IIofimaQu,  Turpin,  and  Berkeley  followed  in  the 
direction,   the  latter  considering  that  yeast  was   a  peci 
condition  of  certain  moulds,  particularly  PeniciUium,  w 
no  longer  produced  fruit,  and,  further,  he  believed  thsl 
obtained  PeniciUium  by  the  germination  of  yeast-cells, 
little  later  Joly  and  Mousset  thought  they  had  confirmed 
idea  that  PeniciUium  was  the  fruit  of  yeast.     In  1861  ~ 
chet  stated  that  yeaitt  was  an  incomplete  plant,  ttod 
the  spores  of  AspergiUus ;  Irat  three  yeaw  Inter  he  cl 
his  opinion,  and  says  that  yeast  conoists  of  spontaneously 
generated  spores,  which,  when  th«y  germinate,  produce  Pni>> 
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cillium.  Tr^cul,  in  1868  and  1869,  tried  to  show  that  Peni- 
cillium,  Mycoderma,  and  Torula  were  different  forms  of  the 
same  species,  and  in  1871  he  attempted  to  trace  back  the 
formation  of  Penicillium.  According  to  his  views,  albu- 
minous  materials  change  into  Bacteria,  or  directly  into  feast 
and  Mycoderma,  or  the  Bacteria  change  into  the  lactic  acid 
ferment;  this  develops  into  yeast,  then  into  Mycoderma, 
T^hich  lastly  becomes  Penicillium. 

In  1865  Hoffmann  invented  his  apparatus  for  cultivating 
these  fungi,  and  this  directed  observations  into  a  new  channel. 
According  to  Hoffmann,  yeast  was  a  typical  unicellular  fungus 
— a  special  vegetative  form  of  the  mycelium  of  Penicillium 
glaucum,  or  more  rarely  of  Mucor  racemosus,  sometimes  of 
both,  or  even  of  other  moulds,  the  access  of  atmospheric  air 
being  necessary  to  cause  the  fructification  of  the  yeast  to 
assume  the  form  of  Penicillium.  Bail  closely  follows  Hoff- 
mann, and  obtains  Penicillium  and  Mucor  from  yeast.' 
Under  water  the  spores  of  Penicillium  and  Mucor  produce 
Torula ;  on  the  surface  of  fluid  mycelium  and  conidiiferous 
hyphsD  are  formed.  Bail  also  states  that  if  flies  eat  yeast  they 
become  affected  with  Empusa  if  their  bodies  are  under  water, 
with  Achlya  if  the  body  is  on  the  surface,  while  the  portion 
of  the  fly  above  the  water  produces  Mucor. 

Hallier  stated  that  when  Penicillium  grows  on  a  definite 
nutrient  Substratum  it  produces  Penicillium  only,  and  if 
other  forms  of  fruit  are  developed  it  is  on  account  of  a  change 
in  the  conditions.  Thus,  on  moist  bread  Mucor  develops 
from  Penicillium  ;  on  milk,  Leptothrix ;  and  from  Leptothrix, 
Torula.  The  development  shows  that  the  genera  Penicillium 
and  Mucor  must  be  united,  and  that  five  other  genera  must 
be  suppressed,  viz.  Achorion,  Leptothrix,  Hormiscium, 
Cryptococcus,  and  Trichophyton.  By  different  nutritive 
materials  eight  different  things  can  be  got  from  Penicillium. 
If  the  spores  of  Penicillium  are  placed  in  water  they  rupture, 
and  the  granular  contents  escape  in  the  form  of  small  moving 
particles  (Micrococcus,  Bacterium),  which  come  to  rest  after 
repeated* division  and  form  a  single-jointed  thread.  In  1868 
and  1869  Bail  and  Hoffmann  published  other  papers  on  the 
relations  of  yeast  and  mould. 

In   1870  Reess  examined  yeast,  and  declared  it  to  be  a 

*  Professor  Huxley,  however,  has  found  that,  when  submerged  in  a  sac- 
charine liquid  "  the  mode  of  development  of  the  younger  hyphas  becomes 
cban^d.  They  break  up,  by  a  process  of  constriction,  into  snort  lengths, 
which  separate,  acquire  rounded  forms,  and  at  the  same  time  multiply  after 
the  manner  of  Torula.  Coincidently  with  these  chan^i^es,  an  active  fer- 
mentation is  excited  iu  the  fluid,  so  that  this  '  Mucor 'Torula*  fuuctLQnoill^^ 
aa  ireli  aa  aorphologieallj,  deserves  the  name  oi  ^ea&X**— -^^. 
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definite  unicellular  fungus,  and  described  the  formatioj 
ascospores.  He,  however,  incorrectly  sUtciI  thnt 
like  cells  could  be  produced  from  Mucor  raeemoaua  aud  J 
Mucedo.  Cohn  has  recently  shown  thai  there  is  nd  proof 
whatever  ihiit  PeniciUium  and  Bacteria  have  anycooneciion. 
Indeed,  the  strange  results  mentioned  above  by  so  many 
different  authors  nearly  all  proceed  from  imperfect  obstrva- 
lions  and  a  misapplication  of  the  facta  of  pleomorphism. 

I.  Asexual  Reproduction  of  PeniciUium  by  Conidia, 
The  conidia  or  asexually  produced  spores  of  Pcnicillium 
are  very  minute,  and  measure  only  O-OOSS  mm.  Mac- 
nified  300  diameters,  they  ap))ear  to  the  eye  as  smul 
round  points  with  strongly  shaded  margins,  like  the  fine 
particles  in  a  fluid  which  has  been  frequently  &tter«l 
but  is  still  turbid.  The  highest  maj^nifyinir  powcn 
afford  no  means  of  giving  a  better  description.  No  content* 
are  observable,  no  membrane  can  be  seen  surrounding 
them,  and  the  outer  surface  shows  no  irregularit'" 
Turn  them  as  you  please,  the  mark  of  the  point: 
ment  cannot  be  delected ;  they  show,  however,  so  many 
ttons  from  the  spherical  form  that  they  can  hardly  be 
round. 

If  a  single  spore  he  placed  in  a  clear  solution  of 
organic  substance  remarkable  changes  immediately  com- 
mence. The  Bpore  swells  up  considerably  and  reguUfI 
in  all  directions.  Now,  for  the  first  time,  the  coni 
become  visible,  and  the  delicate  smooth  tnembrtuic 
rounding  thcro.  The  contents  consist  of  very  finely  ^ 
protoplasm,  which  appeart*  to  fill  the  cell  uniformly, 
very  careful  adjustment  one  or  more  very  minute  vaci 
may  be  brought  into  view,  which  in  general  do  not 
together  lo  form  a  large  one,  Tlie  swelling  of  the 
does  not  exceed  three  times  that  of  the  unaltered 
and  at  this  stage  germination  takes  place,  sometimes 
one,  sometimes  two  to  six,  projections  forming  in  dif- 
ferent div»«;tion5.  These  arc  always  narrower  than  the 
swollen  spore,  which  renders  them  easy  to  recognize,  even 
at  the  first  glance.  The  projections  arc  to  regular 
width  that  they  look  as  if  formed  to  jialtprn.  Growth 
npjiarently,  only  at  the  apes  of  the  hypha  to  which, 
projection  gives  rise.  The  hyphai  soon  cease  to  be  ui  ' 
lular,  transverse  septa  formins  "i  irregular  distances 
the  apcK.  tt  is  now  po^sihli:'  to  di^Lingnifh  the  tei 
txWs  from  the  rest,  tincr  tht'  end-crll  ulooc  grows  in  lei 
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|fin  once  fully  formed  never  occurring.     The  end-cpU  is 

tabic   of   forming    lateral    branches    at   different    parts, 

ihese   appear  so    near  to    the  apex    that   for  a  short 

3  thi-y   appear  as    if  formed    by    dichotomy — which  is 

wr  the   case — instead   of  being  monopodia!.   While  the 

JH-cell  grows  and  forms  branches,  the   older  hyphal  cells, 

Kch  have  ceased    to  grow   in  length,  form   new  lateral 

inches.     These  have  a  definite  position,  and  are  generally 

Bed    immediately  below  a   transverse  septum.     On  the 

inched    hypbre,   which   constitute   the    mycelium,   there 

■   two    kinds    of    lateral     branches — the   one    forracil    by 

t  branching    of  the     end-cell,    and    inserted    about    its 

pdle,  while  the  others  arc  lateral  branches  of  the  hyphal 

,  and  are  inserted  close   to   the  septa.     It  is  not  ncces- 

however,   for   the    hyplite    to    branch,   and  in  many 

jes  both  kinds  of  branching  may  be   arrested  and  long 

Igle   threads   be  produced   in   consequence.     The  lateral 

hoches  have  the  same  monopodia!  mode  of  development  as 

p  main  axis.     The  whole  system  of  branches  of  the  myce- 

m  develops  centrifugally  from  the  spore  as  a  centre.     At 

f  first  glance  we  observe  that  throughout  the  mycelium 

b  hj*phtB  are  of  the  same  thickness,  and  when  first  formed 

8  side  branches  are  of  the  same  thickness  as  the  main 

,  the  youngest  side  branches  being,  when  first  formed, 

KUie  width  of  the  main  branch.   The  diameter  of  the  hyphie 

II  diiferent  cases,  being  about  O'OOTl  mm,,  and  when 

)rly  fed  the  diameter  may  only  be  about  00040  ram. 

The  contents  of  the  mycelium  resemble  those  of  Ihe  ger- 

miTiRted    spnre.      They    consist    of   an    exceedingly    finely 

■jTitnular    proloplaMn    wHlh    vtry    small    vacuoles.       When 

iiiiignitied     less    than     300     diameters     the     hyphic     are 

strongly  refracting,  but  cease  to  be  so  when  dead.     Violent 

ftking  causes  changes  in  the  large  rank  mycelium,  the 

jphiB  rupturing  near  the  apex  by  endosmotic  action.     The 

[rtoplnsm  escapes  at  these  places,  changes  its  appearance, 

_  i  becomes  dark  and  granular,  but  does  not  mix  with  the 

^trient  soluliim  in  which  the  mycelium  lies,  like  tho  proto- 

Ismof  the  higher  jilants.     A  w;dl  soon  forms  round  the 

}topla9m,  and  its  further  escape  is  prevented.     This  growth 

lomenhat  like  the  formation  of  cork  in  wounds  of  higher 

Brefcid  has  also  observed  a  similar  process  in  the 

wlinm  of  Mucor  and  Entomopbthora  musca;. 

tit  is  a  spcciid   peculiarity  of  the  mycelium  of  Pcnicilliuj 

■t  at  certain  places  the  hyphie  fuse  logether  and  anot 

The  fusion  is  only  seen  properly  in  small,  sligl 

1  mj-ceUum,  and  whj 
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-.     Luew  thinks  lliat  defeclive  miV^ 
I  fusion,  but  ih^  pbcnomenoii  is  i 


)  same 
bflefe'    I 

m 


tiot  matted  togethiii 
is  the  cause  of  thi! 
miniir  importance. 

Ppnicillium  begins  at  a  very  i-arly  stage  to  produce 
even  when  the  mycelium  is  growing  rapiill}'.  This  prodw 
takes  place  more  or  less  rapidly,  accoroing  to  the  external  con- 
ditions. If  the  mycelinm  is  near  the  surface  of  the  nutrient 
fluid,  and  obtains  access  to  the  air,  conidia  arc  produced 
sooner  than  when  the  mycelium  is  deeper.  The  earliest 
appear  on  the  third  day,  the  latest  on  the  fifth  after  sowing 
the  apore.  No  marked  change  in  the  mycelium  precedes 
the  process ;  special  branches  are  not  formed,  and  it  is  only 
those  hyphffi  that  rise  into  the  air  that  form  spores.  They  arr, 
therefore,  not  specially  formed  branches,  and  have  the  same 
position  as  the  lateral  branches  of  the  mycelium,  while 
thickness,  00047  to  00050  mm.,  they  do  not  differ  " 
ordinary  hyphse.  The  conidiiterous  hyphfc  generally  a] 
first  on  the  older  parts  of  the  niycelium,  and,  therefoi 
the  centre  of  patches  of  it.  In  general  they  are  ins 
behind  a  transverse  septum,  and  may  be  the  youngest  lateral 
branches  which  are  produced  perpendicularly  to  the  »uh- 
stratum,  and  first  reach  the  top  of  the  fluid  in  the  cei 
of  old  mycelium ;  frequently  many  of  them  arc 
close  together.  After  tlie  development  of  conidiki 
commenced  the  individual  hyphie  grow  over  nil  pt 
the  mycelium  exactly  as  before,  (he  end-eclls  increi 
circumference  by  apical  growth  and  branching,  whill 
hyphal  cells  form  branches  and  increase  the  numl 
threads  in  the  centre  of  the  mycelium.  As  growth  _ 
and  conidia  are  developed,  it  ultimately  becomes  im| 
to  observe  the  spore  from  which  the  whole  system'' 
developed. 

The  hyphas  which  produce  conidia  very  soon  i 
grow  in  len^^th,  the  apical  cell  ceasing  to  grow 
ecptitm  has  formed  a  short  distancfi  from  the  a]>cx.  Tl 
dialcly  below  the  last  septum  the  youngest  cell 
thread  forms  a  lateral  branch,  the  end-cell  of  which 
TCTtiralty  upward?.  Ucforc  this  has  attained  its  full 
the   main   axis   of  the    hypha    forms   a  proji-clioo 

Sortion  of  the  hypha,  but  which  is  a  sporc-forming 
ium  (or  eouidiophote).  The  npvx  if  nnrn>wctl  inli 
stwiirmn,  whirh   rnUryp*  nr   it«  «nH    inin  tlw>  fint 
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youngest.  The  spores  when  first  found  are  colourless^  but 
soon  assume  a  bluish  colour  (turning  to  sage-green  when 
dry),  which  is  not  noticeable  in  the  single  spores,  although 
evident  when  they  are  in  the  mass.  At  the  time  the  basi- 
dium  on  the  main  axis  forms  its  first  spore,  a  basidium 
forms  on  the  lateral  branch,  which  in  turn  begins  to  form 
spores.  At  the  same  time  a  second  and  third  basidium  form 
at  the  apex  of  the  main  axis  and  also  on  the  lateral  axis,  so 
that  in  a  few  hours  the  formation  of  spores  is  proceeding  on 
all.  Two  cases  of  formation  of  spores  are  figured  by 
Brefeld. 

The  spores  in  the  chain  are  not  all  of  the  same  size;  they 
decrease  in  size  from  the  apex  to  the  sterigma.  At  first  this 
is  well  marked,  but  later  it  is  not  so  distinct.  Between 
the  spores  the  small  connecting  neck  remains  for  some  time, 
and  unites  the  spores  into  a  chain  ;  this  disappears  when  the 
spores  fall  off,  and  leaves  no  trace  of  its  existence.  The 
neck  is  a  short  portion  of  the  sterigma  which  remains 
between  every  two  swollen  parts,  either  permanently,  as  in 
Cystopus,  or  for  a  short  time,  as  in  the  present  instance,  and 
Aspergillus.  Loew  thought  that  there  was  a  special  mem- 
brane outside  the  true  wall  of  the  spore  which  formed 
a  neck  between  the  spores;  but  Brefeld  considers  this  a 
mistake  and  distinctly  states  that  the  wall  of  the  spore  is 
single. 

If  the  spore  be  germinated  in  a  very  rich  and  concentrated 
nutrient  solution  it  produces  many  hyphse,  which  branch  fre- 
quently and  form  so  thick  a  felt  that  the  mycelium 
resembles  a  skin  and  can  be  raised  from  the  solution  as  a 
firm,  tough  layer,  like  soaked  cartridge  paper.  The  thick- 
ness of  the  layer  of  mycelium  depends  on  the  number  of  the 
branches  which  come  to  the  surface  to  form  spores.  These 
are  placed  so  close  together  that  the  spore-forming  basidia 
give  rise  to  a  kind  of  crust ;  hence  the  Linnean  name 
crustacetis  applied  to  the  species.  The  growth  of  the  my- 
celium and  formation  of  spores  are  unlimited,  and  continue 
as  long  as  the  nutrient  material  lasts.  Sometimes  the  dense 
aerial  hyphse  unite  into  bundles  and  form  an  almost  tree-like 
fungus,  the  crown  being  formed  of  numerous  closely  aggre- 
gated, spore-forming  basidia.  This  form  of  Penicillium, 
which  is  only  found  when  the  plant  is  rankly  nourished, 
was  described  by  Link  as  a  special  fungus  under  the  namr 
of  Coremium  glaucum. 

When  the  spore  is  germinated  in  a  solution  poor  in  nutrien 
material,  as  in  water  with  a  minute  trace  of  organic  matter 
it  only  sends  out  one  hypha,  whicli  is  naxTov^ei  V!i\»SL  ^^^^ 
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and  growB  very  slowly.     The  branching  is  scanty,  and  ( 
after  many  days  the  mycelmm  first  sends  up  a  branch  to  t! 
surface    which    bears   spores.     Occasionally,  after    a   long 
struggle  for  existence,  the  single  hypha  developed  from  the 
spore  becomes  itself  aerial  and  spore-bearing. 

It  is  not  difficult  to  ohtaiu  an  idea  of  the  varying  form* 
and  development  of  the  aerial  hypha  depending  on  the  nu- 
trition.    In  the  simplest  case,  when  very  poorly  nourish) 
a  baaidium   forms   at  the  end  of  the  hypha,  and    "'  ^ 
single  row  of  spores  is  produced-     Brefeld  only  observed 
such  case  as  this,  although  single  hasidia  were  ! 
observed  on  tuycelia  which  produced  other  hyphic  witj 
to  eight  basidin.     As  a  rule  the  hypha  branches,  as  we  have 
seen,  the  first  latcrnl  branch  being  formed  immediately  below 
the  first  septum.    It  develops  from  twelve  to  sixteen  bas^ 
and  is  as  fruitful  as  the  apex  of  the  main  axis  of  the  hy] 
fi'om  the  same  liyphal  cell  from  two  to  eight  branches  n 
formed,  all  of  wliich  grow  to  the  same  size  as  the  n 
and  render  it  indistinguishable.     The  aerial  hypha  inl 
case  produces  u  rosette  of  branches  at  the  opex,  all  ino^ 
at  the  same  height,  and  each  branch  ending  in  rosett 
II  variable  number  of  basidin.     But  the  development  n 
stops  at  this  stage.     In  general  a  branch  Is  pTodacctH 
mediately  below  the  second   septum  from   the  apex,< 
growsto  the  same  height  its  the  axis;  it  divides  bya  ti-ansfl 
septum  into  a  terminal  and  a  lower  cell,  which  develop! 
branches  like  the  main  axis,  or  very  rarely  remnin  b" 
The  number  of  cells  may  be  equal  in  both  < 
the  third  joint-cell  of  the  main  axis  may  develop  a  sji 
of  basidin.     As  a  rule  the  lateral  branches  alternate  in  ti 
position,  being  placed  right  and  left,  and  they  develops 
basidift  the  furllier  they  are  from  the  npcx.     The  c 
ferous  hypha-  thus  develop  centrifugally,  in  opposiliflt 
the  mycelial  hypliic,  which  have  an  apical  dcTclopmcDl 

II.  Sexual  Reproduclion  of  Penieillium. 

In   xU    the    instances    of    the    culture    of    Pcnicid 
yet    studied     the    development    never    proceeded    hem 
the  asexual  formation  of  ronidia.     Other   mycologu^ 
De    Haiy   and    Tulaane,    obtained   the    same    rmultJi; 
Urcfold    himself   tried   the   conidia-sporcs   io    erery 
of   substratum.      At   last   ho    employed    bread   aa 
stratum,  as  he  had  found  it  vf^ry  useful  in  his 
in    l)ie    Zj/j/jitii/erlft.      A  flat  piece    of     rommoti 
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placed  on  the  under  gurface.  Water  from  a  wa 
e  was  then  ilirectPil  on  the  spots  where  the  spgres 
were,  in  order  to  render  the  bread  moist  and  to  force  tlic 
siKires  more  into  the  interior.  When  so  treated  the  bread 
was  placed  with  the  spores  dow'uward§  on  a  flat  surfaee,  and 
tlie  whole  was  carefully  covered  over.  After  about  three 
weeks  the  bluc-coatcd  bread  was  lifted,  and  on  the  under  side, 
here  and  there  among  the  vigorous  white  mycelium,  small 
jtrolnberances  were  observed,  more  or  less  aggregated  iii 
little  heaps.  They  coTild  be  readily  separated  from  the 
white  mycelium,  and  then  appeared  as  solid  hard  bodies, 
not  quite  round  in  form,  and  resembling  yellow  giains  of 
saud  iu  size  and  colour.  Internally  they  consist  of  a  normally 
formed,  colourless  tissue  of  thick-walled  cells,  which  are  best 
seen  in  thin  cross-sections.  The  tissue  possesses  all  the 
characters  of  vegetable  cellulose,  the  thickness  of  the  walls 
indicating  that  the  part  was  in  a  resting  stage  (Plate  XVII, 
fig.  5).  In  all  probability  this  plant  could  be  no  other  than 
Penicillium  itself,  as  other  fungi  were  believed  to  be  ex- 
cluded. New  experiments,  which  were  quickly  repeated  in 
the  same  manner,  confirmed  the  results  and  showed  that 
Penicillium  had  a  sclerotium-form  like  many  other  fungi. 
^fSereral  questions  now  arose  for  solution,  such  as — How  was 
^M^s  body  formed .'  Was  it  the  result  of  sexual  generation  ? 
^Bwhal  was  its  jihysiologlcal  signification?  what  would  be 
■  ■  ■  Aeveloped  from  it .'  and  could  it  be  clearly  demonstrated  that 
it  belonged  to  Penicillium  ? 

Scleroiia  of  Penicillium  had  been  already  described  by 
J.  H.  LevcilU'  in  1840.  He  observed  small  yellow  bodies, 
which  he  took  for  sclerotia,  on  very  old  tamarinds,  on  which 
Penicillium  was  growing;  but  he  does  not  seem  to  have 
paid  much  attention  to  them.     To  Urefeld,  therefore,  is  uu- 

»ik>ubtedly  due  the  credit  of   having  pointed  out  the  true    I 
l^stion  of  ihi*  structure  to  Penicillium.  j 

J  Brefeld  placed  Penicillium-spores  in  the  manner  already 
loeotioned  on  both  sides  of  a  fiat  piece  of  fresh  bread  half    I 
an  inch  in  thickness,  and  let  n  few  drops  of  distilled  water    J 
fall  on  it  and  be  absorbed.     On  the  third  day  the  piece  of   ] 
bread,  which  was  lying  free  under  a  Irell-glaas,  wfvi  gently   ' 
^biBoi«tened,  and  on  the  following  days  well  watered  withawash- 
^(tettle.     From  the  ei\lh  to  the  seventh  day,  according  to  the 
^^nnperaturc,  the  development  of  the  mycelium  was  so  encr< 
^Koic  that  the  temperature  of  the  air  in  the  bcll-glsss  was 
^^Ued,  white  that  of  the  bread  reached  111°  F.     At  this   J 
^^V"Siir  luScltroltum,"  '  AoBftles  iles  Sciences  Natarclles,' (3*  «&TieV  I 
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stage,  before  tlie  formation  of  any  cotiidia  was  noticed,  the 
bread  was  pUced  betwi-en  two  glass  plates  lo  prewnt  the 
access  of  oxygen  and  the  formation  of  the  ordiDary  woi- 
diifcious  couditiou  of  PeiiicUliun-i, 

The  Bclerotia  began  toapj>earoii  tbc  seventh  day,  and  wtn: 
easily  observed  with  a  li-ns  inagaifying  twenty  diametvrs  ai 
white  spots.  As  the  youngest  stages  could  not  be  so  readilj 
obaeiTed,  thin  slices  were  made  and  coloured  with  aailiue, 
which  brought  out  the  young  sclerutia  very  distinctly.  The 
earliest  observed  stage  that  lould  be  distinguished  was  a 
spirally-twisted  strucluie,  seated  on  a  thick  shun-cclli^ 
hypha.  The  spirals  consist  clearly  of  two  difH-icnt  relit 
which  Mre  thicker  than  ordinary  niycelium,  and  tlieit 
apices  incline  towards  each  other  after  having  twuicd 
oite  to  one  and  a  half  times  in  opposite  direclions.  Thetie 
we  must  consider  to  be  the  carpogoiiium  and  the  an- 
tlieridium.  Shortly  after  the  entwining  of  these  cells  (tKe 
sexual  organs),  which  much  resemble  those  of  Gymnow- 
cns,  one  part  of  the  spiral,  which  we  must  coiiaiiler  to 
be  the  carpogonium,  begins  to  grow  as  a  conaeqi 
of  ferlilizatiun,  and  to  form  tube-Uke  projections  whu 
their  diameter  and  contents  resemble  the  mother ^celL 
the  same  time  the  hypha  on  which  ihe  reproductive  oi 
are  placed  begins  to  form  numerous  branches  (] 
XVli,  tigs.  Sand  3).  The  growth  of  these  is  very  rapid,  and 
Ihe  whole  carpogonium  is  surrounded  and  enclosed  by  tbcm. 
The  whole  now  appears  as  a  mass  of  threads,  even  whea 
dered  transparent  with  glycerine,  ammonia,  or  caustic 

At  the  time  the  carpogonium  became  imbedded  ia 
hyphx  it  had  already  begun  to  form  branches.     A 
of  the  young  sclerotiiun  (sporocarpj  shows  the  carp 
as  a  branched    muss   in    lh<r  centre  of  the   sterile    hi 
(Plate  XVII,  fig.  1) ;  it  (fig.  1  a)  can  atoncebcldistingn 
by  the  size  of  its  byphie.     The  sterile  hyphic  (fig,  1  i) 
only  a  diameter  of   from  O'OOSO  to  0(K)-MI  mm.;  thej^ 
copiously    and    irregularly    branched,   and   are    cotisf"^ 
changing  their  direction,  their  septa  being  also  very  numr 
The  ciirpogouium-hyphiv,  on  the  other  hand,  are  nearly 
as  thick,  being  from  0-0050   to   00070  mm.  in  dim 
septa  are  absent,  and  the  arriuigrjoicnt  nmrf  iv^ular. 

hypha;  of  the   carpogonivim  us  tliey   gr t  •■■■ 

twccn  the  sterile  hypha;.     Outside  Ui. 
there  are  from  iiglii   l.i  sixu^en  layci^ 
iiumbtr  according  to  the  vigour  of  t}^.•^ 
sturile  hyphtr  numerous  hyiituc  (fig.  1  cj  hk 
probably  belong  to  the  noigfauoaring  tnyceliom. 
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lla  the  next  stage  the  sclerotium  cniavgco  by  the 
■size  of  tile  inner  eU'tnents,  the  iiiteralirea  between  the  sterile 
phEcbecoiniugobHterateJ.  Theincreaseof  thccnrpogomTim- 
jihte  now  becomes  difficult,  and  causes  compression  of 
B  sterile  hyphffi.  The  next  chauge  is  the  formation  of  a 
■uc  from  the  cells  of  the  sterile  hyphie.  The  carpo- 
jniuiu  hjphic  can  now  be  distinguished  only  by  their 
pmcatous  nature,  as  thoy  run  among  the  pscudoparenchy- 
btoiis  tissue  of  the  Bclcrotium.  The  cells  of  the  pseudo- 
Michyma  vary  in  size  from  ihe  first,  those  near  the  carpo- 
m-hyphiB  being  smaller  from  the  pressure  of  the 
Dg  carpogonium. 

soon  as  the  growth  in  size  of  the  sterile  cells  ceases  tlio 
Us  begin  to  thicken  and  the  sclerotium  to  ripen.  This 
rs  in  from  five  to  six  days  after  their  appearance,  or  in 
1  twelve  to  fourteen  days  from  the  sowing  of  the  spores. 
The  thickening  begins  simultaneously  in  the  sterile  cells  of 
thf  peripiiery  of  the  sclerotium,  and  also  internally  in  the 
ciirpogonium-hyphce.  The  thickening  of  the  sterile  walls  is 
^Bcompanied  by  a  change  of  colour,  the  yellow  tint  marking 
^Ktinctly  the  boundary  of  the  sclerotium.  The  sclerotium 
^^nr  no  longer  takes  up  nourishment  from  the  outside,  the 
^HistanCQ  for  the  thickening  of  the  walls  being  supplied  by 
^^p  cell- con  tents,  which  conaist,  at  the  beginning  of  ripen- 
^^ki  of  almost  homogeneous  protoplasm.  The  thickening 
^^w«  on  for  from  six  to  eight  days,  and  when  completed  the 
^HQfi  are  nearly  empty.  The  external  white  covering  of  myce- 
^B  hyphic  now  ruptures,  and  the  coloured  sclerotium  appears 
^Hriew,  with  its  rough,  uneven  surface.  The  sclerotia 
^Ksle  XVII,  fig.  4)  vary  much  in  size  and  form,  and  are 
^Ber  separate  (fig.  i  a)  or  united  in  ^mall  groups  (fig.  4  b) 
^Hprora  two  to  ten.  Seme  of  the  sclerolia  measure  0'8T0  mm. ; 
^Hera  are  only  from  (X'16>5  to  0'»30  mm.  lliey  are  hard  and 
^^B,  and  cannot  be  easily  crushed,  and  from  the  thickness 
^Hthc  ccU-walls  thin  slices  for  microscopic  examination 
^^B  hti  easily  cut.  The  carpogonium- h}i>h[e  are  then  seen 
^Hbrm  a  series  ol'  branches,  which  spread  irregularly  in  all 
^HKticms  from  the  original  carpogonium  as  a  centre  towards 
^H  periphery  of  the  sclerotium,  and  end  at  different  distances 
^Ki  the  Surface. 

^^Briefly  to  recapitulate,  we  notice  the  following  facta : — The 
^^tootia  are  formed  on  the  mycelium  of  the  soxunl  stage  of 
^^Kicillium.  Thty  are  products  of  a  sexual  process.  They 
^K^aiu  the  germ  of  tin-  second  generation,  produced  from 
^B&rlilised  uarpogunium,  and  ibis  germ,  up  tu  a  certain 
^■^BOtjL^cwly^'JPVyt,  remains  inactive^  in  t^  foni^ 


I 
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of  a  much-branched,  hyphal  system,  in  the  middle  cM 
tissue  which  is  not  directly  of  sexual  origin,  l)oI  stlfl 
in  close  relation  to  the  sexual  act,  and  is  a  conseqactufl 
it.  This  tissue  is  descended  from  the  hypha:  oTJ 
sexual  generation,  and  forms  a  protecting  coTering  toa 
young  germ,  and,  as  we  shall  presently  see,  serves  (oM 
nourishment.  The  greatly  thickened  cells  and  the  prol 
tion  externally  by  cork-cells  indicate  a  condition  ofped 
nence  and  rest  j  in  this  condition  the  stnicture  Dian 
termed  a  sclerotiura.  In  its  nnode  of  origin  and  nxtntH 
sclerotium  of  Penicillium  agrees  in  ils  general  characters  ■ 
the  endosperm-bearing  seed  of  the  higher  plants.  % 
seed  contains  the  germ  (embryo)  of  the  second  asea 
generation,  and  a  sterile  tissue  belonging  to  the  SEaiiitil  am 
ration.  This  sterile  tissue  is  the  endosperm  on  whicofl 
embryo  lives  at  a  later  period  af^er  the  termination  M 
period  of  rest,  and  when  the  conditions  for  germinatioal 
present.  fl 

In  order  to  study  the  further  changes,  the  sclerotia  d 
be  made  to  germinate.  They  were  first  washed  thorottn 
to  free  them  from  all  impurities,  then  placed  on  mm 
layers  of  filter-paper,  and  covered  with  a  bell-glass,  m 
paper  was  renewed  in  from  fourteen  days  to  three  wcckS|l| 
the  sclerotia  carefully  washed.  At  first  the  eclerotial 
raained  unchanged,  except  that  the  outer  wall  became  d 
brown.  At  intervab  of  three  or  four  days  the  sclerotia  M 
examined,  hut  it  was  not  until  after  five  or  six  weeka  that! 
change  could  he  observed.  The  contents  of  the  cells  |l 
the  earpogonium-hypho!  became  turbidi  the  small  s 
became  withered,  and  their  walls  lost  their  shiiiiiig  ■ 
highly  refractive  appearance.  This  was  only  observed 
certain  parts  near  the  centre  of  the  sclerotia.  'ITie  am 
gonium-hyphic  develop  septa,  and  become  divided  fl 
sliort  cylindrical  cells  (Plate  XVII,  fig.  5  c).  These individ 
cells,  which  do  not  separate,  now  begin  to  branch  m 
peculiar  way.  A  thick  branch  is  formed,  the  apex  ■ 
short  lateral  twigs  of  which  coil  up  in  a  snail-like  mnnfl 
At  the  same  time  a  thin  branch  is  formed  from  the  tM 
cell,  which  has  the  apprariincc  of  iin  ordinary  hyphn,  M 
grows  greatly  in  length,  twiitts  utwn  itself  like  a  tendril, j| 
forms  similar  laliral  branches  (Plate,  XVII  tig,  II).  >■ 
cells  of  the  carpogonium.hyiiha-  produce  no  bruucfl 
Sometimes  two  or  three  cells  lyinc  together  produce  Imutd 
nt  other  times  only  one;  and  Brefeld  wa>  Diiabld 
determine  whether  the  other  ceUs  aubwqitctilly  prodl 
branchet  or  not; fl 
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^|P  Two  forms  of  branches,  of  similar  origin  but  of  ditTereiit 
^Ttinda,  are  thus  produci-d  from  certain  cells  of  the  carpogoniuni 
after  cultivation  of  from  seven  to  eight  weeks.     It  is  an  un- 
doubted fact  that  the  thinner  ones  consume  the  fiterile  tissue 
_ofthe  aclerotium(PlateXVII,fig.55).    The  walls  of  the  cells 
I  the  neighbourhood  become  thinner  and  disappear,  and 
lese  branches  must  he  considered  to  be  special  organs  of 
ftutrilion.     They  are  closed  at  the  ends,  and  dissolve  the 
tissue  of  the  sclerotium  and  take  ujj  the  nutrient  aubstancc 
in    some  unknown   manner.      The   fertilized   carpogonium 
tlius  lives  as  a  parasite  in  the  centre  of  the  sterile  tissue, 
but  al  no   point  has  it  any   organic  connection   with  the 
plerotium. 

i  The  thinner  nutritive  carpogonium-liyphte  elongate  by 
B)icai  growth  and  increase  by  branching  (I'late  XVII,  fig, 
5  4^),  so  as  to  form  a  filamentous  investment  round  the 
thicker  tubes.  As  they  grow  the  scope  of  their  activity 
becomes  greater,  and  increasing  nutrition  keeps  pace 
with  the  growth.  As  long  as  the  nutritive  hyphse  are 
active  they  possess  few  or  no  septa.  Their  course  is 
irregular ;  in  many  places  they  form  dilatations,  the  cavity 
being  double  the  ordinary  width.  Numerous  twists  and 
tendril-like  turnings  alternate  with  straight  portions,  and 
constricted  parts  are  followed  by  dilated  portions,  and,  again, 
these  arc  suddenly  followed  by  contractions.  The  diameter 
%  from  00015  to  0'0025  mm.,  the  wide  portion  being  about 

K>50  mm. 

^  The  thick  branches — those  destined  to  form  the  fructifica- 

»n — ^have  a  very  slow  growth,  but  produce  very  numerous 

Ranches.     The  first  lateral  branch  is  formed  close  to  the 

and    elongates,   others   forming   which    are    packed 

psely  together  in  a  coil.     From  the  frequent   branching 

"  \  the  siifiht  growth  in  length,  the  whole  looks   like   the 

'  f  of  branching  in  yeast;  it,  however,  follows  a  rej,'uiar 

Only  the  ends  of  the  hyphic  can  be  observed,  but 

Vte  can  he  little  doubt  that  the  devetopment  of  thi 

tfts  follows  the  same  course.     The  short  apex  bcni" 

dc  in  a  somewhat  snail-like  manner,  and  on  the  coni 

Ithv  bent  hypha  the  youngest  branch  is  alwai 

Be  nuiin  axis  next  turns  about  two  thirds 

Kthc  opposite  side,  and  another  lateral  bn 

U  process,  frequently  repeated,  must  ull 

nation  of  a  serpentint 

«  are  placed  at  very 

feral  hrancliei^  are  foniK' 


n 
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Biird  youngest  latcritl  hrancli;  ami  as  each  e 
k  to  the  apex  of  the  main  axis  and  ii  new  side  brai 
med,  a  new  transTerse  septum  is  produced.  Tbns  a 
axis  is  formed,  consisting  of  short  twisted  cells.  Bach  A 
which  bears  a  lateral  branch.  The  lateral  branchei 
behave  like  the  main  axis,  and  form  similar  secondary  Ii 
branches.  This,  which  frequently  happens  at  the  early  »t«ge 
of  growth,  is   quite   exceptional   at  a   later  period.     TUe 

Erimary  lateral  branches  may  grow  at  the  apex  and  rm»t, 
ut  without  forming  secondary  lateral  branches.     The  axis 
is  thus  simply  branched,  the  lateral  brunches  being  unlike 
the  main  axis,  and  this  condition  is  the  rule  during  thelcW 
Gtag;es  of  development.     The  serpentine  turnings  nf  the^^HH 
axis  may  assume  a  more  or  less  regular  spiral  form,  M^^^| 
grow  for  some  time  in  one  plane,  so  that  the  lateral  bn^^^| 
appear  right  and  left  in  a  bilateral  manner.  ^^^H 

As  the  simple  lateral  branches  of  the  main  axis  groi^^^| 
mediately  after  their  formation  close  to  the  apex  of  tbafe^^^H 
and  as  that  apex  ^rows  very  slowly  in  length,  it  bi!i^^^| 
rather  difficult  to  determine  what  is  a  lateral  bmnc)^^^| 
what  is  the  apex  of  the  main  axis.  At  a  certain  ^^^| 
the  apex  looks  as  if  it  divided  dichotomously  with  exo^^^| 
development  of  one  arm  of  the  fork.  The  apex  of  the  b^^^| 
branches  which  remain  unbranched  becomes  curved,  ^^^H 
ing  that  the  carving  is  not  caused  by  the  formation  of  t^^^| 
twigs.  As  the  branches  increase  in  length  their  ^^^H 
parts  increase  in  thickness.  The  enlargement  i»  gr»tj^^^| 
certain  parts,  eo  that  the  thread  consists  of  undivided  roi^^^H 
portions,  joined  so  as  to  look  like  a  row  of  yca»ti^^^| 
These  swellings  follow  one  another  without  any  appre^^^H 
isthmus  between  them.  The  basal  part  of  each  hi^^^| 
however,  remains  small,  like  a  stalk,  bearing  thef^^^| 
swollen  portion  (Plate  XVIII,  fig.  H).  Frob;kbly  ^H 
eight  to  ten  pear-ahnped  swollen  bodies  may  develop  ti^^H 
branch.  ^^H 

The  unbranched,  simple  lateral  branchri  nrc  for  reprod^H 
tion.     Each  of  the   globular  swelliiif^f.  '  «el^| 

When  the  swellingis  cumpb-ti-  it  jieptMn  rr^H 

isthmus  between  each  of  tlie  swellings.  t  ^^| 

basal  part  is  long,  and  the  septum  fornix    .  .        _  Ui^^| 

a  sac-like  projection  of  the  main  axis  remAiub.  Afiv^^^H 
separation  of  the  swullings  the  contents  of  the  ^^^| 
shaped  bodies  change  (Plate  XVIII,  Gg.  ft).  Th^^^H 
form  cotttenu  arc  broken  up  by  thr  formation  of  <i^^^| 
ceniral  vacuole,  which  disappears,  and  in  its  place  s^^^H 
jinaUer  vscuoIm  anneu.     \n  \!h»  next  rtatt^the  mmi^^^B 
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sent.     The  object  is  far  too  small  tu  permit  the  wliolel 

cess  of  apore-inrmalion  to  be  obscrvpcl,  but  there  can  be  1 

kle  doubt  that  the  process   is  similar  to  thai  observed  by-t 

I   Bary   in  Eurotium,  and  by  Jauczewski  in  Ascobolug.  J 

irkeiiiiig  of  the  marfrius  of  the  young  spores  indicates  the  I 

formation  of    the    cell-wall,  and  when  the  ascus   is  fiiUy  I 

developed  it  contains  eight  spores,  without  any  trace  of  pro-  I 

toplasm  remaining  unused  (Plate  XVIII,  fig.  9^, 

When  tlie  spores  are  ripe  the  string  of  asci  breaks 
and  only  the  little  stalUct  of  the  branch  rcmnins  attached  to 
the  main  axis  (Plate  XVIII,  fig.  10). 

In  the  sclerotium  (sporocarp),  therefore,  we  have  the 
catpogomum-hypbcG  developing  two  morphologically  and  ■ 
physiologically  distinct  ek-mentH;  the  one  developing  the  ] 
asci  and  ascospores,  the  other  serving  as  nutrient  organs  and 
tailing  up  nourishment  from  the  substance  of  the  sclerolium 
itKclf.  During  the  consumption  of  the  sterile  tissue  of -the 
sclerotium  crystals  are  formed  near  the  margins  of  the  parts 
Ing  destroyed.  These  crystals  consist  oi'  calcium  oxalate 
d  often  form  regular  octohedr a  (Plate XVIII,  fig.  7  e).  This 
mation  of  crystals  of  calcium  oxalate  is  of  the  same  physio- 
_^ical  importance  as  the  formation  of  similar  crystals  in  the 
gher  plants. 

The  consumption  of  the  sterile  tissue  keeps  pace  with  the  ] 
(velopmeut  in  the  interior  of  the  sclerotium,  being  remark-  I 
'  f  slow  for  a  fungus.  It  may  take  entire  weeks  to  observe  I 
>rogres8.  As  the  asciferous  hyphas  spread  from  the  I 
e  by  the  giowth  of  the  numerous  apices  of  the  threads  I 
s  ore  developed  in  regular  succession.  Then  as  (he  j 
i  ripcu  they  fall  off  and  tlie  spores  are  set  free  by  the  dis-  | 
^earance  of  their  walls  (Plate  XVIII,  fig.  7/).  After  the  ] 
minaliou  of  the  sclerotium  spores  may  be  observed  in  ita  f 
ral  part  in  from  four  to  six  weeks,  while  the  lust-formed 
*  1  the  periphery  only  form  ripe  spores  about  five  mouths  I 
wards,  I 

t  last  the  sterile  tissue  of  the  sclerotium  is  reduced  to  a 
e  wall  two  or  three  cells  thick,  of  small,  slightly  elongated 
(  of  a  brow'n  colour.     The  cortex  of  brown  cells,  which  I 
)  partly  corky  in  composition,  remains  undissolved,  and  I 
rvea  as  a  firm  inveeting-capsule.     When  all  the  nutrient  1 
Waocc  is  absorbed  all  the  hypha;  and  asci  which  were  I 
the    margin    disappear,   as  they   had    done    in    the  J 
r  stages  in    the   centre,  anil  (here   remains  now   only  I 
I  of  spores,  intermixed  with  crystals  of  calcium  oxs"! 
surrounded   by    the  firm  yellow-brown    capsule! 
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^^^^mreB,  and  tlie  innumerabk  minute  Bjiores  ate  set  fitf. 

^^^^^ores  have  wheu  in  maHs  a  pale-yellow  colour,  and 
a  very  regular  form  closely  reeembliug  tliat  of  the  spores  of 
Eurotium.  In  form  they  are  dongatGd,  rapidly  uarrowed 
towards  both  cnds(Plate  XVIIl,fig.ll).  Oncross-sccUonthry 
appear  round,  with  laternl  projections  which  ^ive  them  a 
star-shaped  appearance.  They  possess  a  double  wall,  the 
outer,  a  thick  ornamented  exosporium  consisting  of  two 
valves  eeparated  by  a  deep  groove  running  from  pole  lo  polo 
of  the  spore.  Each  valve  has  three  or  four  rilis  on  the  dorsal 
surface,  which  project  but  slightly.  The  spores  are  0  OO50 
to  00060  mm.  long,  and  OOOiO  to'  0-0045  mm.  broad. 

When  ihesclerotia  begin  to  ripen  they  change  ihcircolour, 
losing  their  brown  tint,  bcconaiug  paler,  then  yellow  like  thf 
spores.  The  time  clapGing  between  the  fomiation  of  tlic 
sclerotia  and  iheir  ripening  is  about  from  six  to  eight  uiniitlis. 
The  smallest  sclerotia  germinate  as  well  as  the  large  oi)t»,as 
also  do  the  cohering  ones ;  in  the  latter  case,  however,  only 
a  single  cavity  containing  spores  is  formed.  The  sclorotis 
can  be  dried  for  some  time  without  losing  their  vitality,  but 
if  dried  for  more  than  three  or  four  months  they  were 
killed. 

It  remains  now  only  to  show  that  the  ascos;K>reH  nf^ain 
produce  Penicillium.  The  ascospores  were  sown  in  a  carefully 
tillered  decoction  of  dried  plums,  or  in  a  decoction  of  red 
currants  or  gooseberries.  Tlic  germination  occurred  in  from 
eighteen  to  twenty-four  liours,  and  was  very  cliuract«ristie 
(PkteXVIIl,fig.l2),rcfierablingthegerminatioaofthe^8porc« 
of  Eurotium.  At  first  the  exosporium  ruptures  by  the  swelling 
of  the  contents  of  the  spores,  but  it  is  not  ihniwn  off,  the 
endosporium  protruding  like  a  sac  lo  one  )iart  of  which  the 
exosporium  remains  firmly  attached.  The  presence  of  the 
exosporium  at  once  characterises  the  germinating  tiMospore, 
and  renders  it  impossible  lo  confound  the  germinating  lUctH 
iipon-!*  with  germinating  conidia.  From  the  ewolleu  endo- 
sporium one  or  two  germinating  filamentu  are  formed,  and 
from  these  the  mycelium  springs.  The  mycelium  whirh 
is  produced  from  the  ascospores  agrees  in  mode  offfiowtli, 
branching,  di*i»iou  by  septa — indeed,  in  every  detail — wiili 
that  developed  from  the  conidin,  so  that  the  dcscriptio^dn 
the  one  applies  equally  to  that  of  the  other.  ^^^t^^^| 
the  ntycelia  develop  conidia  as  ib  ordtDaiy  PenictU^^H 
myceiia,  ^^H 

The  ascospores  retain  their  vitality  for  a  very  long  ^^^| 
After  being  kept  dry  for  two  years  a  few  a«eoepoTe«  ff^^^l 

I  pnted,  but  moet  uf  the  spotet  {oA  faUta  vtvw  two  ha^^B 
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The  conidia  lose  their  power  of  germinating  in  from  one  and 
a  half  to  one  and  three  quarter  years. 

The  life-history  of  Penicillium  may  thus  be  shortly  summed 
up : — From  a  spore  of  the  second  (asexual)  generation,  that 
is,  from  an  ascospore(or  aconidia-spore),  there  is  developed 
a  large  mycelimn  which  bears  the  reproductiye  organs,  the 
carpogonia,  and  antheridia,  and  is  the  first  or  sexual  gene* 
ration.  After  fertilization  the  second  generation  begins  and 
is  a  sexually  produced  but  asexual  plant.  The  destruc- 
tion of  the  first  generation  does  not  immediately  take  place, 
but  at  first  the  second  generation  remains  in  direct  con- 
nection with  it  and  is  nourished  by  it.  It  is  at  the  same 
time  surrounded  by  a  nutrient  tissue,  which  is  formed  from 
the  sterile  hyphs,  and  is  later  separated  from  the  mother- 
plant  in  the  form  of  a  sclerotium  (sporocarp)  which  may  be 
compared  physiologically  to  a  seed.  After  a  longer  or  shorter 
period  of  rest  the  second  generation  grows,  living  as  a  para- 
site on  the  nutrient  tissue  belonging  to  the  first  generation, 
and  forms  an  asexual  plant  which  develops  asci  and  asco- 
spores.  From  each  spore  of  this  second  asexual  genera- 
tion there  proceeds,  as  we  have  seen,  the  first  or  sexusd  gene- 
ration. 

The  conidia  are  not  directly  connected  with  the  altera- 
tion of  generations,  and  represent  only  a  mode  of  asexual 
reproduction.  In  Penicillium  the  alternation  of  generations 
consists  only  of  two  stages.  The  first  or  sexual  genera- 
tion is  large  and  capable  of  producing  asexual  spores,  the 
conidia,  which  resemble  the  gemmae  of  the  Liverworts  and 
Mosses.  The  second  or  asexual  generation  is  small  and 
lives  as  a  parasite  on  the  nutrient  tissue  which  surrounds 
it.  The  formation  of  the  ascospores  shows  that  Penicillium 
must  be  placed  in  the  great  group  of  the  Ascomycetes,  and 
there  can  be  little  doubt  that,  from  the  striking  resemblance 
of  the  minute  structure  of  the  sclerotia  of  Penicillium  to 
that  of  the  Truffle,^  the  former  must  be  placed  close  to  the 
Tuberacem. 

*  See  Sachs's  •  Textbook  of  Botany/  p.  255.  Some  figures  and  a  rather 
poor  account  of  the  structure  will  be  found  in  the  '  Popular  Science  Review  * 
for  1862. 
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The    RkSTING-SpORES    of   PEIttlKOSPOltA    iSFERTAKS,    Mg 

By  WoKTHiNCTON  G'.  Smith,  F.L.S.   (With  Plates  3 
aud  XX.)' 

The  two  accompanying  photographs  (Piate  XIX)  n 
taken  from  nature  by  the  aid  of  the  microscope  on  July  i 
last.     They  represent  the  oogonia  and  anthcriiiin  of  Per 
apora  infe»tan»,  Mont.,  from  one  of  the  tuTiers  of  the  Amei 
potatoes  grown  this  year  iu  the  garden  of  the  lloyal  H 
cultural  Society  iit  Chiswick.  The  whole  plant  experimcl 
upon  was   badly  attacked  by  the  Peronospora,  and   on  I 
Iiiberbeing  cut  intohalvpstheexposed  surfaces  became cov^ 
with  the  normal  fruiting  branches  of  the  now  well-l 
fungus.     On  these  tubers  being  kept  under  glass  for  fbr^ 
experiment  a  condition  of  watery  decomposition  at  onci" 
in,  and  the  tubers  and  water  alike  were  infested  in  ei 
direction  by  hyphtc,  oogonia  and  antlieridia,  similar  to  tl 
here  figured.     I   regret  that  I  lost  the  greater  part  of  1 
material  from  this  individual  tuber,  as  one  half  of  the  speoin 
suffered  from  too  much  moisture  and  the  other  half  fromfl 
little ;  every  one  acquainted  mth  moulds  well  knows  % 
the  least  superabundance  of  moisture  or  the  lenst  droii 
at  once  destroys  the  mould.     The  bodieg  here  photograpl 
were  those  present  in  the  turbid  fluid  which  oo/ed  frotnv 
Peronos]iora-infected  tuber,  and  the  whole  of  this  liqia 
have  preserved  intact.     For  three  or  four  days  after  the! 
udation  had  been  placed  in  a  phial  these  reproductive  b 
floated,  grew,  and  united  in  pairs  on  the  surface ;  bat  i 
the  lapse  of  a  week  lliey  all  descended  to  the  bottom  of  J 
phial,  where  they  have  ever  since  remained.     lieforsf 
phial  was  sealed  repeated  experiments  were  made  vim 
test-tube,  before  many  other  ohserx-ers,  to  show  that  the  fee 
dated  oospores  were  present  in  abundance  at  the  bottom  of 
the  liquid. 

The  photographs  which  accompany  thi»  paper  arc  tif 
the  best  of  a  aeries  of  a  down,  and  they  were  all  1 ' 

'  The  st«te  ot  our  knowleJge  of  tbe  lifn-hiitarj  of  Pfrmtosjinra  fi 

prfiTionsU  to  Mr.  WortbiriRtoii  G.  Smith'B  im[>orl:iTi'  ■■'■ 

nuriKd  6>  tbe  ■  Quart.  Jouni.  Micr.  So..'  IS74,  i 

ttarv'ft  rMOtit  iQVtaIiK*ttoiia  led  liiiii  to  tIjR  rani^!" 

niiglit  occur  ou  a  tcpirfiie  piknt.   ('  Nalnrc.'vol.  i, 

also  bpen  maiotainca  by  Mouillrtcrt  and  bj  H.  Jrnl,;..-  .   .  .  . 

"  3,,'  1874.  p.  filO).     Wr  Biid(!T»l«id,  liowDver,  limi  i'luf,  Uc  Boq 

n  abandoDnd  it,  uid  hu  rcocnU;  nbtiinnl  mnlts  entinly  MoBr 
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under  great  difficulties,  ten  negatives  at  least  being  failures 
before  one  satisfactory  result  could  be  obtained.  The  diffi- 
culties which  presented  themselves  were  manifold^  the  first 
and  most  insuperable  being  the  dull  and  cloudy  weather; 
this  obstacle  was  made  worse  by  the  semi-opaque  material  in 
which  the  bodies  photographed  were  found.  At  sunny  times 
characteristic  material  could  seldom  or  never  be  found,  or 
the  photographs  would  have  been  better.  In  looking  at  an 
object  under  the  microscope  the  focal  distance  is  constantly 
being  slightly  altered,  so  that  diffijrent  depths  may  be  seen, 
but  in  photography  the  instruments  must  be  stationary ;  the 
consequence  is  that  part  of  the  object  must  always  be  slightly 
out  of  focus.  Besides  this,  unless  lenses  are  specially  made 
the  luminous  and  chemical  rays  have  a  difi*erent  focus,  or 
are  not  coincident. 

Plate  XX,  however,  sketched  by  the  aid  of  a  camera 
lucida  at  the  time  the  objects  were  photographed,  furnishes 
a  key  to  the  position  of  the  oogonia  and  antheridia  and 
hyphae  seen  in  Plate  XIX.  The  single  oogonium  at  j,  lower 
figure,  was  burst  during  the  moment  occupied  in  taking  the 
photograph  by  the  concentrated  rays  of  the  sun  being  sent  on 
the  object  from  the  reflector  of  the  microscope.  To  all 
acquainted  with  similar  bodies  found  amongst  other  moulds, 
in  Algas  and  some  Saprolet^nieae,  these  photographs  and  the 
accompanying  key  speak  for  themselves. 

The  oogonia,  antheridia,  hyphce,  and  mature  oospore  alike 
in  Peronospora  infestans  are  very  similar  in  size,  colour, 
shape,  and  habit  to  the  same  organs  found  in  other  species 
of  Peronospora.  The  accompanying  woodcuts  (copied  from 
De  Bary^)  show  their  appearance  in  P.  alsinearum  (Fig.  1) 
and  P.  umbtlliferarum  (Fig.  2).  The  mature  resting-spore 
of  P.  Arenaria  is  identical  in  every  way  with  that  of  P. 
infestans. 

One  of  the  chief  points  of  interest  in  connection  with  the 
discoveries  made  this  year  rests  on  the  fact  of  the  organisms 
here  photographed  being  in  every  way  identical  with  the 
bodies  found  thirty  years  ago  by  Dr.  Rayer,  Chief  Physician  of 
the  Hopital  de  la  Charite,  of  Paris,  and  by  him  communicated 
to  Dr.  Montague,  who  in  turn  forwarded  them  to  the  Rev. 
M.  J.  Berkeley.^  These  specimens  are  still  in  existence,  and 
have  been  photographed  to  the  same  scale  as  the  recently 

>  'Ann.  des  Sc.  Nat./  toe  a^r.,  xx  (1863),  pi.  8,  figs.  10  and  11 ;  pi.  4, 
fig.  15. 

^  Montagne  described  them  under  the  name  of  Artotrogus  hydnosponti. 
They  are  figured  by  Berkeley,  '  Joum.  Hort.  Soc./  vol.  i,  p.  33,  t.  4,  figs. 
27,  28,  29. 
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found  bodies  and  presented  to  every  one  ki 
interested  in  the  subject.  All  botanists 
Berkeley  has  from  the  first  lield  to  the  belie 


n  liy  mc  to  \ie 


Fig.  3. 
organisms  belonged  lo  the  secondary  f»riti»f  fniit  of  the  fungui 
which  trtuscn  llie  potiito  disease,  and  recent  obst'rva lions  have 
tended  to  jnove  the  correctness  of  his  views.  At  tbe  meeting 
of  the  Royal  Horticultural  Society  held  on  Sept.  Ut  1  " 
Mr.  Berkeley  exhibited  a  drawing  made  thirty  years  a 
Mr.  H.  O.  Stephens,  of  Brislol,  of  n  body  (with  hynha;)  ?fl 
by  the  Utter  gentleman  amongttt  the  corroiied  ceils  of  p. 
toes.  AJthou-jh  this  drawing  was  somewhat  nulc,  it  i 
doubtcdly  represented  the  mature  resting- spori;  of  Per 
tpora  infetfaru,  for  it  accords  exactly  in  shape,  noi' 
outer  surface,  colour,  and  siivs  with  the  budies  more  mi 
found.  A  reference  lo  tbv  tiumbinv  of  the  '  Gardei 
I  CTinMi'cle*  published  Usl  «pring,  in  which  the  rcw 
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the  meetings  of  the  Scientific  Committee  of  the  Royal 
Horticultural  Society  are  given,  will  show  that  Mr.  Berkeley 
Kiis  the  first  to  detect  mature  oospores  in  the  potato  plant.' 
At  one  of  these  meetings  he  described  the  bodies,  brought 
a  sketch,  and  gave  the  exact  dimensions.  As  Mr.  Berkeley 
could  find  no  trace  of  the  Peronospora  in  the  plants  examined 
by  him,  he  could  not  associate  the  two  things  together  ;  but 
in  the  plants  which  came  under  my  examination  I  found 
not  only  the  normal  Peronospora,  bnt  the  mature  resling- 
eporcs  and  the  oogonia  and  antheridia  in  various  stages  of 
growth  and  in  conjugation.  The  mature  oospore  is  globose 
or  slightly  oval,  brown  becoming  at  length  black-brown, 
and  covered  wilh  nodosities ;  it  measures  from  one  seven- 
hundredth  to  one  thousandth  of  an  inch  in  length.  A  figure 
of  it  was  published  in  the  '  Gardeners'  Chronicle'  for  July 
24th  last;  it  has  also  been  illustrated  in  'Nature'' and 
cUewhere. 


^^1 


IBSERVATIONS  OU  the    STltTICTt!HE    of  the    SpLEEN.       By  Dr. 

K.  Klein,  F.B.S.    (With  Plate  XXI.). 

The  structure  and  function  of  the  spleen  lias  at  all  times 
been  one  of  the  most  favourite  subjects  of  discussion  with  his- 
tologists.  It  is  chiefly  its  great  importance  in  pathology  that 
ha*  made  it  an  object  of  repeated  investigation ,  The  spleen  is 
so  complicated  an  organ,  and  its  investigation  combined  with 
so  many  difficulties,  that  it  is  no  wonder  that  even  the  prin- 
cipal points  with  regard  to  its  stincture  are  not  yet  definitely 
settled,  being  still  a  matter  of  controversy.  Experiment  has 
done  very  little  hitherto  with  reference  to  the  function 
of  the  spleen  ;  the  whole  doctrine  of  its  function  rests,  there- 
fore, almost  entirely  on  anatomical  investigation.  Generally 
the  spleen  is  regarded  as  to  a  certain  extent  analogous  to  a 
lymphatic  gland,  in  virtue  of  its  containingroassesof  adenoid 
tiitsue,  first  in  the  sheath  of  arterial  branches,  and  secondly 
as  special  elliptical  or  spherical  collections — the  well-known 
Malpighian  corpuscles — in  connection  with  small  arteries, 
'""rom  this  and  from  the  fact  that  the  trunk  of  the  splenic  vein 
Ways  contains  in  the  normal  condition  an  abundance  of  ] 
pnphoid  cells  or  colourless  blood- corpuscles,  it  has  been 
tcluded  that  these  cells  are  produced  in  the  spleen. 
liSee  Juno  10.  p.  795  »nd  Jul;  10,  p.  40.  Mr.  Bctkelo?  at  Unt  Ignk  lliv 
pore*  for  «  aiwries  uf  I'rotomyces. 
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The  spleen  has  been  fuitlntr  iifgariled  by  some  physiolo- 
gists as  an  organ  in  which  coloured  blood-coqiuacks  are 
developed,  and  by  others  in  which  they  are  destroyed.  Both 
tlioories  aro  based  on  thv  f»ct  thni  in  the  tissue  of  ihv  pulp 
certain  cellular  elements — the  pulp  cells — are  often  found 
to  contain  eoloured  blood- corpuscles.  The  latter  iif  thc*e 
two  theories  is,  in  addition,  supported  by  ihe  fact  that  some 
of  the  pulp  cells,  besides  enclosing  coloured  blood- corpuscles, 
contain  also  particles  of  hicmoglobin  and  blood-pigment, 
thus  indicating  that  coloured  bluod-corpuscles  hnvmg  been 
taken  up  by  certain  pulp  cell*  {probably  in  consequence  of 
these  latter  being  amceboid  cells)  are  destroyed  by  them,  so 
that  finally  only  amorphous  bluod-pigraent  ia  left.  Tlie  Uttn 
doctrine  has  been,  moreover,  greatly  advanced  by  tlic 
discovery  that  the  blood  channels  of  the  pulp  are  not  repre- 
sented by  a  system  of  closed  vessels,  i.  e.  vessels  with  a 
special  wall,  but  that  the  terminal  branches  of  all  arteries — 
those  that  enter  the  pulp  of  the  spleen  as  such,  as  well  as 
those  in  relation  with  the  Malpif-hiaii  corpuscles — break  up 
into  a  labyrinth  of  spaces  penetrated  by  a  delicate  nucleated 
reticulum  contiiining  also  lymphoid  cells — the  proper  pulp 
cells;  on  the  other  hand,  the  roots  of  the  veins  take  Ibeir 
origin  from  those  spaces.  From  this  arrangement  it  is 
easy  to  understand  that  blood -corpuscles,  while  passing 
sluggishly  through  the  labyrinth  of  the  pulp,  may  be  taken 
up  hy  the  pnip  cells,  and  may  become  gradually  destroyed. 
Likewise  it  can  be  readily  explained  why  Ihe  eflerent  Tcins 
contain  abundant  colourless  blood  corpuscles;  thexe, nnmely, 
being  produced  by  the  pulp  cells,  are  simply  carried  away 
by  the  blood  current,  after  having  become  separated  (rom 
the  pulp  cells  situated  within  the  blood  paths. 

Wilhelm  Miiller,  Trey,  and  others,  are  the  chief  repre- 
scnttitivcs  of  this  doctrine  of  the  ilistnhution  of  the  Iiload 
vessels,  against  Billroth,  Scliwoigger-Seidel,  Kolliker, 
Kyber,  and  others,  who  maintain  thai  the  blood-vessels  of 
the  pulp,  like  those  of  other  organs,  form  a  closed  systvm  t  * 
vesselii  with  a  definite  wall  and  lumen,  and  that  tha  '' 
ruhim  and  the  pulp  cells — i.e.  the  parenchyma  of  the  p 
are  always  around,  i.  e.  outside,  the  vessels. 

The  difference  liitwpeii  the  assertions  of  th^e  two  » 
authors  is  clearly  a  fundanii^ntal  onf,  and  dnubt]i'ji«  t 
W.  Miillfv  and  Krey  is  much  mon^  favnrnble  U>  the  do( 
of  the  spleen  pulp   being  eonct-nied  in  fhr 
coloured  and  the  production  of  colour leso  W'wi 

Biliroih  (MuUerN  *  Archir,'  1867)  wns  the  H 
tlie  natris  of  the  pulp  of  (he  spleen  a 
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HbtJculum  of  delicate  fibriU  analogous  to  the  reticulum  of  the 
^adenoid  tissue.     Frey  Kiid  also  Kdlliker  speak  of  this  reti- 
culum ('  Manual  of  Histology,'  iiartii,  p.  451J  as  beingjvery 
dense  utid  composed  of  very  delicate  fibrils,  which  aie,  for 
the  most  part,  non-nucleated,  but   occasioually,  especially     j 
in  young   animalti,  contain   nuclei,    so   that   there  cuu  be 
little  doubt  that  the  reticulum  develops  into  a  network  of  ton- 
ne c  live-tissue  cells.     The  meshes  of  the  reticulum  contain, 
according  to  Kolliker,  the  parenchyma-ceils  of  the  apleen  in 
such  a  manner  that  often  only  one  cell,  occasionally  two  or 
three,  occupy  one  mesh;  the  reticulum  and  its  cells  form 
continuous  masses  of  splenic  tissue  between  the  larger  blood 
vessels  of  the  pulp,  and  are  themselves  penetrated  by  minute 
vessels.     lu  the  spleen  of  man,  in  which  the  minute  veins 
form  a  very  dense  plexus,  Kolliker  goes  on  to  say,  the  tissue 
^^  the  pulp  is,  therefore,  found  to  form  a  network  of  irabe- 
^Hml%  (the   pulp-trabeculte  of  Frey),  and  to  fill  up  all  the 
^Hdhccs  of  the  venous  network.     According  to  the  same  author 
Bine  j)areuchyma-ceU8  of  the  splenic  pulp  represent  spheroidal 
uninuclear  cells,  perfectly  similar  in  appearance  to  those  of 
the  Malpighian  corpuscles. 

Kyber  {Max  Schultze's  '  Archiv,'  vol,  vi,  part  iv,  p,  596) 
describes  the  matrix  of  the  splenic  parenchyma  as  being  com- 
posed oi'  lymphoid  cells  enclosed  in  an  intervascular  network 
of  fine  fibres,  in  the  nodes  of  which  are  found  nuclei;  they 
c  scarce  in  old,  more  numerous  in  young,  animals.  "  Besides 
A  bright,  sharply  outlined  fibres  of  this  network  a  second 
^twork  is  found  in  hardened  specimens,  composed  of  finely 
gftuular  fibres  with  notched  edges  and  broad  at  some  points. 
nUfi  is  the  intercellular  substance  of  the  lymphoid  cells." 
I  freah  specimens  this  intercellular  substance  appears  to  be 
cacious  and  finely  granular ;   it  becomes   more   granular 
Rer  the  addition  of  acetic  acid;  the  granules  are,  however, 
issolved  by  the  acid  after  prolonged  action.     This  iutercel- 
idnr  substance  forms  a  part  of  the  parenchyma,  and  extends 
Rmto  the  lymphoid  tissue  of  the  arteries. 

According  to  W.  MUUer  (Strieker's '  Manual  of  Histology,' 
vol.  i,  p,  36ti),  the  splenic  pulp  consists  of  lymphoid  cells 
and  intercellular  substance,  the  former  being  for  the  most 
^rt  small  and  uni-imclear,  but  sometimes  larger  and  multi- 
^^inclenr  cells,  which  stain  more  deeply  with  carmine  than  J 
^^Bme  uf  tlicMalpighian  bodies.     The  intercellular  substance,  I 
^^Ftf.  the  substance  connecting  the  lymphoid  cells,  is  in  the  fresh  j 
roiidiijoii  a  pale,  transparent,  very  finely  granular,  tenacious  ] 
iiljHiauce,  forming  a  delicate  network  between  the  protoplasm  j 
■A  ^^^ulf^cells.    lochrtniiic-acid  pre^iinitloas  this  4^f2«A|^ 
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like  a  network  of  homogeneous  fine  fibres,  ae  descrilx 
other  observers. 

Thus  it  is  seen  that  the  intervascular  network  of  fim 
fibres  first  described  by  Billroth  and  accepted  by  Frey,  Kol- 
liker,  Schweigger-Seidel,  Kyber,  and  others,  as  forming  the 
matrix  of  the  splenic  pulp,  seems,  according  to  Miiller,  nol 
to  be  a  preformed  structure  as  such,  but  to  be  rathet  produced 
by  hardening  reagents.  The  intercellular  substance  of  Kyber, 
which  is  included  in  the  intercellular  substance  of  Miiller,  i.i 
different  from  this  latter  by  being  distinct  from  the  inter- 
vascular network  of  fine  fibrils. 

With  regard  to  the  relation  of  the  pulp  tissue  to  that  of 
the  Malpighian  corpuscles  and  the  adenoid  sheath  of  the 
arteries  Schweigger  Seidel  and  W.  Miiller,  as  ivell  as  Frcy, 
maintain  that  both  are  identical;  according  to  Billroth,  Itovp 
ever,  and  Kyber,  both  these  tissues  show  more  orlessm 
differences.  Kyber  finds  that  the  pathology  of  the  s 
proves  the  pulp  parenchyma  anil  the  lymphatic  i 
to  be  two  different  tissues. 


Before  I  come  to  describe  the  results  of  my  own  ii 
tious  into  the  structure  of  the  parenchyma  of  the  ] 
the  spleen  I  must  say  a  few  words  in  resprct  to  the  n 
I  employed.     1  used  the  spleen  of  rat,  cat,  dog,  monkey,  and 
man,  I  may  mention  here  that  the  pulp  of  tlie  spleen  of  the  rat 
and  the  cat  is  similar  to  that  of  the  dog,  wliereas  that  of  ti 
monkey  is  similar  to  that  of  man.  For  the  iuvesligalion  « 
<iog's  spleen  I  use  the  following  method : — Through  the  Q 
mon  trunk  of  the  splenic  artery  of  a  freshly  killed  an' 
(after  ligaturing  the  small  branchiels  given  offto  the  omei 
\  per  cent,  solution  of  common  salt  is  injected  into  the  e^ 
under  gradually  increasing  pressure  {froui  (iO  to  I6OI 
HgO.  until  the  fluid  running  out  by  the  spleuic  vein  apW 
perfectly  cleiir  and  not  to  contain  (for  the  unaided  eyejj 
more  blood,  the  whole  spleen  having   become  by  that  I 
ewollen  and  pale,  as  is  especially  well  seen  on  il«  t 
.\fter  this  y^  per  cent,  osmic    acid    is    injccied  for   ; 
nvenly  to  thirty  minutes,  begiuniug  with   l>0  mm.  prci 
and  increasing  it  to  180  mm.     The  np\eim  is  then  plaee^ 
a  whole,  in  Miiller's  fluid.     Afier  eight  to  twelve  Aaja 
bila  are  cut  out,  placed  in  alcohol  for  several  hours,  andl 
for  preparing  Mictions,  which  are  stained  and  monDtq 
the  ordinary  way.    'llie  spleen  of  man  is  prctKircd  in; 
vmy: — As  soon  as  possible  after  death  ttmnll  mta  are  pM 
in  a  large  cxcfis  of  I  per  cent,  chromic  iid<l,  which  i 
j/Uced  hj  i  per  ceiil.,  after  »«,  to  k\^\\  <^i»..    After  1 
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days  more  this  is  cxrhi^gcd  "br  i  i^fr  cent.,  and  finallT  :}je 
bits  of  spleen  are  placied  in  £]rxkhcJ  asd  u^ied  for  sections* 
^hich  are  prepared  in  ibe  ussal  war. 

To  begin  the  hardeniiig  with  a  stronger  tolntioin  of  chronic 
acid  dum  ^  per  cent.  1%  aocoidiDg  to  my  expene&ce,  objec* 
tionable,  as  stronger  solutions  tend  to  damage  the  matenal ; 
for  the  same  reason  I  do  not  think  it  adTisaUe  to  increase 
the  strength  of  the  add  too  soon. 

I  ought  not  to  omit  to  add  that  injecting  the  spleen  of 
the  dog,  as  well  as  that  of  man.  vith  Muller's  fluid  instead 
of  osmic  acid^  after  the  injection  with  saline  solution,  is 
also  a  veiy  good  plan.  Hannatoxylin  I  found  indispensable 
in  my  investigations. 

As  is  Tery  well  known  (Kolliker,  1.  c.,  pp.  419  and  450)  the 
capsule  as  well  as  the  trabeeuhe  of  the  spleen  contain  un- 
striped  muscular  tissue,  the  amount  of  which  varies  in 
difiTerent  animals.  With  regard  to  man  Kyber  (1.  c,  p.  546) 
confirms  the  assertions  of  W.  MuUer,  according  to  whov 
slender  bundles  of  unstriped  muscles  exist  in  the  capsule  as 
well  as  in  the  trabecule.  Meissner  had  also  seen  them  in  the 
spleen  of  man ;  Frey  mentions  them  only  in  the  trabecular,  and 
several  other  authors,  as  Gerlach,  Gray,  Stinstra,  Henic  and 
KoUiker  could  not  find  any  in  the  spleen  of  man. 

This  is  what  I  find :  in  the  dog  the  capsule  contains  in 
that  half  which  is  next  the  parenchyma  a  continuous  mass  of 
unstriped  muscles,  whose  bundles  are  arranged  parallel  to 
the  longitudinal  axis  of  the  whole  organ  ;  above  this  longi* 
tudinal  coat  there  are  small  circular  {i.e.,  running  in  a  direc- 
tion parallel  to  the  short  axis  of  the  organ)  muscle-bundles 
embedded  in  a  matrix  composed  of  connective-tissue  and 
elastic  tissue,  which  latter  forms,  nearest  to  the  surface, 
i-egular  elastic  laminae.  Near  the  somewhat  sharp  edgi^s  of 
the  organ  circular  bundles  are  present  also  inside  the  longi- 
tudinal muscular  coat.  The  trabeculae  are  almost  completely 
composed  of  muscles.  In  the  spleen  of  monkeys  the  capsule 
contains  a  thin  layer  of  longitudinal  muscles  in  the  deeper 
part  only,  whereas  the  trabeculsc  possess  a  great  amount  of 
muscular  tissue ;  at  those  places  where  the  trabecula}  join  the 
capsule,  they  (the  trabecular)  are  all  through  made  up  of  un- 
striped muscles.  In  the  human  spleen  the  capsule  contains 
sparingly  muscular  bundles,  and  generally  at  tliOHc*  points 
only  where  the  trabecular  are  inserted  into  the  capsule.  The 
larger  trabeculse,  including  the  larger  branches  of  the  splenic 
artery  and  vein,  contain  in  their  periphery  numerous  bundles 
of  unstriped  muscles ;  the  smaller  trabecular  also  contain 
muscular  bundles.    I  am  surprised  to  &i\dL  ^o  xci^xc^  ^xcc^ 
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trabeculte  cuntfthiiiig  slender  bundles  of  muscles,  as  I  did 
»ut  expect  to  find  this  according  to  the  assertions  of  prerioiii 
authors. 

With  regard  to  the  structure  of  the  pulp  I  find  thai  the 
mutrix  is  of  quite  a  different  structure  from  what  it  is  geue- 
rally  represented.  First  of  all  in  well-prepared  specimens  I 
miss  the  reticulum  of  fine  fibres  mentioned  by  other  ob- 
servers; iu  pencilled  as  well  as  in  unpencilled  specimens  I 
see  a  boiieycomb  of  membranes,  which  only  wbcD  seen  in 
profile  have  the  appearance  of  fibres.  The  pulp  of  the  apleeo 
of  the  dog  shows  this  very  distinctly  (see  fig.  1) ;  here  1  find 
the  general  matrix  represented  by  a  honeycomb  of  membraiin 
^vhich  wheu  viewed  from  the  surface  possess  the  appearance 
of  a  transparent  slightly  granular  film ;  the  septa  which  »rc 
in  connection  with  il  and  which  extend  in  a  plane  vertical  to 
the  plane  of  the  preparation  give  one  the  impreseion  of 
being  highly  refractive  fibrils  (c).  The  membranes  just 
mentioned  include  numerous  nuclei  which  are  chiefiy  of  two 
kiads :  {a)  large  pale  round  nuclei  more  or  less  flattened,  aod 
{A J  smaller  elliptical,  spherical,  or  Irregular- shaped  nuclei; 
these  stain  much  deeper  iu  btematoxylin  than  the  first  iixmed. 
Iti  some  places  the  membranous  matrix,  owing  to  moreor  IcM 
distinct  markings,  appears  as  if  composed  of  polygonal,  oblong, 
or  irregular-shaped  territories ;  to  each  territory  corresjwDda 
one  of  the  large  pale  nuclei ;  that  is  to  say,  in  some  places  the 
membranous  matrix  appears  to  be  composed  of  somctlitu 
very  much  like  nucleated  flattened  cells — endothelial  cfl" 

As  has  been  mentioned  before,  the  membranes  form  a  h 
comb ;  the  spaces  ("  cells  ")  of  this  latter  (honeycomb)  |L 
very  different  sizes ;  at  any  rule  they  are  merely  discontiiii^ 
in  the  matrix  and  are  therefore  Uned  by  no  other  tissue  t^ian 
the  matrix  itself;  they  form  a  labyrinth  of  anastomosing  spaces. 
Many  of  them  contain  coloured  blood-corpuscles  eilliersiogjf 
or  in  twos  or  threes,  the  larger  spaces  contain  also  smalU^^H 
larger  groups  of  yellowish-coloured  lumps  (evidentW  h^^^| 
globin-lumps) .  Here  and  there  u  nucleated  bud  oigt^^^^ 
substance  is  seen  to  project  into  one  or  the  other  ^^^| 
spaces;  the  bud  is  in  intimate  connection  with  tbo  g^^^| 
matrix,  holb  forming  a  continuity.  Must  of  thcsmaller  q^^H 
mentioned  above  as  heloneing  to  the  matrix,  appra^^^H 
enclosed  in  such  granular  buds  which  are  mure  or  Ica^^^l 
jcctinij  from  the  general  matrix.  These  unM  auclvi  ^^^| 
spund,  according  to  all  appearances,  to  thtr  nuclm  of  ih^^^^f 
pboid  or  pulp-cells  of  the  authors,  and  I  am  therefore  in^^^| 
to  think'  tWt  tlicy  Qiulp-cclls)  «re  in  mnny  nlaru  tui^^^| 
eWated  buds  of  tV  gcnvnl  loatrix,  wlucb^udO^^^H 
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line  gradually  sei)aratcd  so  as  to  be  lymphoid  corpuscles, 
id  are  finally  cnrrieil  away  by  the  blood-current.  In  sup- 
porl  of  ihia  it  may  be  mentioned  that  the  number  of  the 
small  nuclei  aud  the  uucleated  elements  which  corre- 
snond  lo  the  lymphoid  corpuscles  is  the  smaller  the  more 
thoroughly  the  pulp  had  been  previously  washed  and  during 
the  injection  of  the  blood-vessels  of  the  spleen.  Besides, 
when  describing  the  structure  of  the  pulp  of  the  human 
spleen  we  shall  become  acquainted  with  another  important 
fact  in  support  of  the  above  theory. 

What  has  been  said  until  now  of  the  structure  of  the  pulp 
is  consistent  only  with  the  theory  that  the  venous  radicles  of 
the  pulp  are  represented  by  a  labyrinth  of  spaces  in  the 
matrix,  advocated,  as  mentioned  above, by  Wilhelm  Miiller, 
Frey  and  others. 

With  reference  to  the  stroma  of  the  pnlp  of  dogs  I  have 
to  mention  the  presence  of  multinuclear  masses  belonging 
to,  or  forming  a  part  of,  it.   Kiillitcer  describes  (1.  c.,  p,  453) 
ainongst  the  pulp-cells  of  young  animals  "  finely-grunular 
U  containing  numerous  (4  to  10  and  more)  nuclei,  grouped 
jcther.  .  .  .     These   peculiar   multinuclear   cells,   which 
much  remind    one  of  the   multinuclear  cells  of  the 
TOW  of  bones,  and  which  he  found  in  the  blood  of  the 
of  embryos,  Kiilliker  believes  to  originate  in  the  splenic 
Ip.     The  same  observer  found  them  also  present  in  the 
od  of  the  splenic  veins.      The  multinuclear  cells  show 
(1.  n.,  p.  26)  the  peculiarity  that  their  nuclei  originate  simul- 
taneously by  budding  from  one  single  nucleus. 

These  observations  of  Kolliker  I  am  able  not  only  to  con- 
firm, but  I  am  also  in  a  position  to  add  to  them  the  follonnog : 
the  multinuclear  cells  are  only  peculiar  enlargements  of  the 
;eneral  matrix  of  the  pulp,  which,  as  we  have  seen,  is  a 
leycomb  of  membranous  structures.  Thus  also  the  multi* 
ileal  cells  are  flattened,  branchfd  structures  in  connection 
the  branched  membranes  of  the  stroma,  as  is  accurately 
ted  in  figs.  1 — 1 ;  they  are  of  different  sizes  ami  are 
iposed  of  the  same  pale  transparent  irregularly  granular 
hstance  as  the  general  matrix.  The  nuclei  are  seen  to 
.liibit  very  active  budding  (see  figs.  1 — 4),  The  smallest 
Us  of  this  kind— i.e.,  the  youngest — possess  a  large  nucleus 
l^ch  stains  deeply  in  hiematoxylin,  and  which  shows 
;ral  more  or  less  deep  constrictions  and  knobs  (see  fig. 
The  number  of  these  latter  increases  in  proportion  to 
of  the  cell.  Figs.  2  and  3  are  very  instructive 
^  These  flattened  multiuuclear  enlargements  of  the 
'VM  ^iH.  W^  with  must  ficc^ucntly  iu  t^o.  %^V'«.i^':. 
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pulp  of  young  rats  and  half-grown  dogs;  they  are  lew 
numerous  in  young  doga,  and  in  man  only  rudiments  of  them 
can  be  found. 

The  examination  of  the  pulp  of  the  human  spleen  proved 
extremely  successful  with  regard  to  the  stroma,  esi>eciall)r  iu 
the  case  of  the  enlarged  spleen  at  the  early  stage  of  enteric 
lever,  for  here  the  latter  is  found  to  consist  of  beautiful  flat- 
tened nucleated  cells  which  form  the  elements  of  the  honey* 
comb  of  membranes.  (Compare  figs.  2  and  3.)  Into  llic 
smaller  spaces  of  the  honeycomb  a  nucleated  knoli  U  oeeasion- 
ally  seen  to  project,  being  distinctly  an  nutgrowlh  of  the 
general  matrix.  From  what  has  been  said  with  respect  to 
the  dog's  spleen  it  is  only  fair  to  conclude  that  also  h«r« 
these  nucleated  knobs  represent  the  early  stage  in  ihc  de- 
velopment of  the  so-called  lymphoid  pulp-cells.  The  flat- 
tened cells  of  the  matrix  become  at  certain  places  so  arranged 
as  to  form  a  continuous  row  of  cells  which,  projecting  on  one 
surface  freely  into  the  cavity  of  a  venous  sinus,  represent  the 
endothelial  wall  of  this  latter.  In  fig.  4,  which  illustrates 
this  point  very  well,  A  and  R  represent  the  wall  of  a  venous 
sinus  seen  lengthways ;  the  surface  a  is  directed  into  the 
lumen  of  the  vein.  Also  into  these  venous  cavities  iineletitcd 
knobe  are  found  to  project,  and  besides,  some  of  the  cell* 
forming  the  wall  of  the  siuns  contain  a  constricted  nucleus 
or  even  two  nuclei ;  thus  showing  that  there  is  a,  gi>ad  deal 
of  foundation  for  the  assumption, previously  mentioned,  vik., 
that  nucleated  knobs  bud  from  the  cellular  stroma  of  the 
pulp,  and  become  finally  detached  so  os  to  form  lymphoid 
corpuscles,  which  being  carried  away  by  the  blood  current 
represent  colourless  blood  corpuscles.  In  very  many  caaea 
the  flattened  cells  of  the  stroma  present  a  very  peculiar  ap- 
pearance in  the  profile-view;  this  consists  in  one  of  their 
surfaces  showing  numerous  small  notches  more  or  less  rcgtt- 
l,;rly  distributed.  (Compare  figs.  3  and  4.)  I  am  not  able 
to  determine  with  certainty  the  meaning  of  (his  appearaucet 
but  it  seems  to  me  to  be  probably  ducr  to  one  surface  of  the  cell* 
being  provided  with  linear  ihiekeniiigs.  A  aimilat  appcanoieo, 
but  much  more  marked  and  in  accordance  with  the  explanation 
just  given,  is  found  in  the  wall  of  the  venous  stnusec  of  the 
splenic  pulp  (if  monkeys.  In  fig.  6  those  Trnaus  unuws 
(injected)  are  seen  in  transverse  sections,  thoir  cellular  wall 
Mvcms  to  possess  small  rodlike  structures  which  ore  evidriilly 
due  to  linear  thickenings — as  it  were  to  ridgcr — "••••»!—- 
parallel  to  the  lungitndinnl  axis  of  the  vein. 

Thus  it   it   seen   that  in   tho  human  splcfio  as  vd 

.  ia  th»t  ()£  Uw  dog  lUc  »V5y?v>iw  ^.  ^%*'iJw,m5o^wj 
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Umits  only  nf  tlie  theory  of  W.  MiUler,  Frey,  and  otlierw, 
Hf.  tliat  the  vL'niius  radicles  represent  merely  a  labrrinth  o{  I 
Bftces  iu  the  splenic  parenchyma. 

B  The  queslion  next  to  be  considered  is  the  relation  of  the 
fcatrix  of  the  pulp  to  that  of  the  adenoid  tissue  of  the  arterial 
iheaths  and  the  Malpighian  corpuscleE.     I  am  in  accordance 
with  those  observers  who  maintain  that  the  one  passes  gra-    1 
dually  into  the  other.     I  have  found  very  abundant  evidence 
for  this  in  the  human  spleen.     Examining  attentively  tlie 
peripheral  parts  of  the  adenoid  tissue,  especially  in  prepara-    ' 
lions  ivhicb  have  been  previously  shaken,  it  is  found  that  the    | 
Jioneycomb  of  membranes  of  the  pulp  is  directly  continuous     i 
"  dtb  the  honeycomb  of  membranous  structures  forming  the 
called  reticulum  oftheadenoid  tissue;  with  the  difference, 
_jo»vcver,  that  in  the    latter    the  membranous    structures    ] 
tecome  greatly  reduced  in  their  size  and  the  meshes  assume  a    j 
mure  uniform  aspect.      The  number  of  the  nuclei  of  the    I 
matrix  is  at  the  same  time  reduced  to  such  an  extent  that    I 
it  becomes  quite  intelligible  why  Schweigger-Seidel  ('Vir-    I 
chow's  .\rchiv,'   Bd.  xxiii,  p.  526)    aUogelher  questioned    ] 
their  existence  in  the  reticulum  of  the  adenoid  tissue  of  the    I 
IMalpighian    corpuscles.       As  in   the    pulp  so  also  in  the    1 
adenoid   tissue    nucleated  buds  are  found  in  more  or  less    I 
intimate  connection  with  the  matrix  ;  in  the  adenoid  tissue 
their  number  becomes  very  great,  and  they  are  in  reality  the 
well-known  lymph  corpuscles,  many  of  which  have  become     J 
perfectly  detached  from  the  matrix.  I 

In  the  pulp  of  the  human  spleen  I  find  likewise  lumps  of   I 
yellowish  pigment  in  smaller  and  larger  groups,  chiefly  con-     I 
tatued  in  the  small  spaces  of  the  labyrinth  and  also  in  the    | 
matrix  itself     Occasionally  they  are  included  iu  a  cell.     As    I 
was   mentioned   at   the  beginning   of  this  paper,  it  is  held    ' 
that  this  pigment  stands  in  an  intimate  relatiou  to  coloured 
blood-corpu^eles,  which  having  been  taken  up  by  lymphoid 
cells  arc  broken  up  into  small  lumps  within  these  structure?. 
It  seems  to  me  more  probable  that  the  chief  process  of  de- 
struction of  coloured  blood  corpuscles — i.e.  the  production  of 
those  yellowish  lumps — is  carried  out  not  in  the  way  gene- 
rally  described,  i.  e.  blood  corpuscles  being  taken  up  hy 
lymph  cells,  but  by  the  matrix  itself  exerting  that  destruc- 
tive influence  on  the  blood  corpuscles.      In  support  of  this  I 
adduce  the  constant  presence  of  the  free  pigment  lumps  in 
the  spaces   of  the  labyrinth  and  in  the  matrix  of  the  spleen 
of  dog  ;   I  have  seen  only  extremely  few  distinct  instances 
in  the  spleen  of  ihis  animal,  where  these  lumps  were  con- 
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normal  human  spkeii ,  the  lymphoid  cells  incladmg  coloij 
blood- corpuscle 9  are  relatively  very  rtire ;   they  are 
means  8o  frequent  ns  is  generally  represented. 
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B.A.,  M.B.,  F.R.C.S.E.,  Assistant-Surgeon,  Guy's  Hoe"- 
pital,  and  Hon,  Sec.  Med.  Mic.  Society. 

The  following  is  the  description  of  n  warm  stage  th«t 
appears  to  possess  certain  advantages  over  rhe  simple  copper 
one  often  employed,  and  to  possess  c^tain  of  those  which 
belong  to  the  more  complicated  arrange  men  Is  where  the  best 
is  maintained  by  a  constant  stream  of  bot  water. 

By  it  a  fairly  uniform  temperature  mny  be  kept  up  for  a 
long  time,  while  any  variation  of  sufficient  importance  to 
aifect  the  specimen  under  examination  may  be  at  once 
observed  and  speedily  corrected  by  simply  moving  the  lamp 
by  which  the  instrument  is  heated ,  and  this  is  only  necessiiry 
at  long  intervals  as  a  rule.  There  is  a  great  source  of 
fallacy  in  the  simple  copper  stage,  where  the  heat  is  applietl 
to  a  projecting  copper  wire,  and  in  which  cacao  butter,  placed 
on  the  metallic  ring  that  is  cemented  to  the  i^liies  slide,  is 
used  as  the  index  of  the  temperature;  for  while  the  melt- 
ing of  the  cacao  butter  points  to  the  copper  ring  having 
reached  the  temperature  of  the  human  body,  it  by  no  meaos 
follows  that  the  centre  of  the  small  glass  cover  which  is 
placed  iipoH  it,  and  which  hears  the  specimen,  is  heated  lo 
the  same  degree.  Experiment  proves  this  to  be  the  casr, 
a  much  higher  temperature  than  that  of  98*  F.  beuq 
required  for  the  stage  before  the  glass  cover  upon  iti 
actually  reached  the  temperature  of  the  blood,  whitoij 
sudden  fluctuations  of  the  temperature  are  very  freqiMB 
and  no  louger  to  be  registered  when  the  cacau  butter  ^H 
once  melted. 

The  combination  of  twomeraU  and  the  use  of  pient  9 
solid  paraffin,  placed  at  proper  intervals,  seem  lo  oren 
these  diffieultie*.'     The   iiiiitrumeiil   ooiisisis  of   a   ilU 
copper,  of  tht)  site  and  thickness  of  a  halfpi-nny.  In  ihe  q 
of  wbioh  a  hulc,  thriie  eighths  of  an  luch  ai'ri<^'>,  {» n 
3  it  on  one  edge  (as  shown  in  theaciM 
I  finnlf  soldered, is  an  iron  tvinitmii  t 
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i  five  inches  long.     To  the  same  edge  is  soldered  also  a  | 
pngue  of  copper — ^in  the  positiou  shown — an  inch  long,  and 
a  quarter  of  an  inch  in  breadth.     A  piece  of  ordinary  copper 


|Hl-wire  is  now  wound  round  both  the  copper  tongue  and 
iron  wire  for  four  turns,  commencing  close  to  the  disc,  after 
which  the  wire  is  carried  on  up  the  iron  wire  only,  covering 
it  for  three  and  a  quarter  inches,  reckoning  from  ils  attach- 
ment to  the  disc ;  both  the  four  large  turns  and  the  smaller 
subsequeut  coil  should  be  closely  wound,  a  little  separation, 
of  about  the  thickness  of  one  coil,  being  allowed  between  the 
last  of  the  large  and  the  first  of  the  small  turns.  This  pre- 
~*  '     heat  being  too  rapidly  couvejed  to  the  stage.    The 

iw  fastened  with  sealing-wax  to  a  glass  slide,  the 
D  projecting  beyond,  while  in  the  places  where  the  labels 
_'t  uanally  placed  should  be  gummed  slips  of  cardboard  on 
Dth  surfaces,  so  as  to  prevent  the  immediate  contact  of  any 
Wt  of  the  instrument  with  the  stage  of  the  microscope. 
fit  does  not  uiatler  how  the  iron  wire  is  bent ;  that  here 
1  is  the  most  convenient  form  for  uae  with  such  a  micro- 
E  us  Verick's.     The  next  step  is  to  graduate  the  warm 
B  Uiiu  co&sUuctcd,  and  this  once  c&Kfull<[  douei — uula. 
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iiolu  of  it  can  be  conveniently  nintle  upon  tlie  cnrObontaj 
occupies  the  place  of  thw  labels — the  instrument  can  os| 
future  occasion  be  raised  to  the  required  temperature  in 
minutes.  To  gnidiiate  it  place  upon  llie  copper  disc  a 
cover  (five  eighths  or  three  quarters  of  au  inch  square )f9 
being  taken  that  it  dues  not  touch  the  coib  of  copper  in 
and  on  the  centre  of  the  cover  a  Email  piece  of  cacao  butteT. 
The  copper  tongue,  the  large  coils  of  copper  wire,  and  thu 
first  two  small  coils,  should  cnch  have  upon  them  a  small 
fragment  of  solid  paraffin,  the  melting  point  of  which  is  much 
higher  than  that  of  cacao  butter,  and  the  lop  of  the  flame  of 
n  spirit  lamp  should  play  upon  the  iron  wire  just  beyond 
the  copper  coils,  or  may.  according  to  circumstances, 
include  the  first  two  or  three.  In  the  instrument  from 
which  this  description  is  taken  it  Is  found  that  when  this  is 
done,  and  the  stage  warmed  sufficiently  to  allow  the  cacao 
butter  just  to  dissolve,  that  the  paraffin  on  the  smalt  coils 
has  completely  melted,  that  on  the  large  coils  is  just  sticky, 
and  that  on  the  copper  tongue  nnaffecied.  The  spirit-lamp 
may  now  be  moved  a  little  further  off  if  it  be  thought  neces- 
sary, the  guide  being  if  the  paraffin  on  the  large  coils  shows 
a  disposition  to  melt,  all  that  is  now  required  being  to 
ensure  sufficient  heat  being  conveyed  along  the  conibineA 
copper  and  iron  wires  to  make  np  for  that  lost  by  the  • 
from  conduction  or  radiation.  Where  only  copper  wirf 
used  it  is  hard  to  prevent  the  heat  rising  too  rapidly,! 
where  iron  alone  it  is  difficult  to  ]ircvent  the  reversei| 
where  the  two  are  combined,  and  the  flame  applied  1 
iron,  the  copper  seems  to  make  up  that  deficiency  in  coni 
lion  in  the  iron  that  renders  it  unfit  to  be  used  alone.  ] 
of  course,  evident  that  each  instrument  must  be  tested] 
though  the  positions  and  conditions  of  the  paraffin  {_ 
have  been  noted  from  a  warm  stage,  constructed  aa  j 
described,  yet  variations  will  be  met  with  according  saT 
coils  are  more  or  less  closely  wound.  The  way  in  which  tlio 
cacoa  butter  melts  should  be  Dbsetved  also ;  if  a  second  piece 
be  dropped  upon  the  glass  cover,  and  melt  immediately,  *^"  ' 
stage  lias  been  overheated ;  but  if  it  gradually  and  c 
rate/tf  subside  in  the  course  of  a  few  seconds  the  Ttqm 
icniperature  may  be  fairly  assumed  to  have  been  obia* 
The  longest   time  during  which  the  same  white  blpm! 

fniscle  was  watched    on   this  siage    was    nn   hoar  aw 
lalf.     The  spint-lamp  was  moved  but  once,  and  thai  b 
the  middle  piece  of  porafBn  showed  signs  of  liquefyiDg,* 
at  the  end  of  that  lime  there  teemed  (o  he  no  reason  why  tiN 
fuinc  ubseivatiou  should  not,  as  far  m  the  stage  wu  tna- 
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cemt'tl.be  cari'ied  on  iiulcfiiiiteljr.  Il  wns  used  on  tliisocwi-  , 
sioii  for  tlie  purposes  of  dt;iiionstT>Uton  lo  others,  while  the  | 
whole  attention  could  thus  be  direcicd  to  the  speciinen,  a  J 
ciisual  glance  being  cast  at  the  pieces  of  paraffin  from  time  I 
to  time.  As  far  as  poeeible  draughts  of  air  should  ho  1 
avoided,  ae  they  tend  both  to  cool  the  stage  and  blow  the  1 
flame,  go  that  the  temperature  may  rise  rapidly  to  an  unde- 
sirable degree. 

To  prevent  evaporation  of  the  fluid  under  observation  it 
is  usual  to  smear  the  edges  of  the  cover-glass  on  which  the 
specimen  is  placed,  and  which  should  be  rather  smaller  than 
that  lying  on  the  copper  disc,  with  oil,  but  cacao  butter  may 
for  this  claim  the  preference.     The  second  cover-glass,  on 
the  under  surface  of  which  is  smeared  the  blood  to  he  ex- 
iiniiiied,  is  touched  round  its  edge  with  solid  cacao  butter. 
It  is  now   lightly  dropped   upon  the   glass  that  has  been 
already  raised  to   the  required  temperature  on  the  stage. 
The  solid  cacao  butter  prevents  the  first  shock,  by  its  pro-    I 
jcction  from  the  under  surface  of  the  glass,  and  the  conse-    ] 
quent  scatlering  of  the  fluid  and  the  formation  of  air-bubbles    I 
are    prevented,   while  the  moment    that  it    melts  it    runs    I 
evenly  and  uniformly  round,  heinietically  closing  the  space 
between  the  two  glasses. 

If  the  instrument  be  well  warmed  before  being  fixed  to  the  ' 
singe  of  the  microscope  it  will  be  more  quickly  put  into 
action;  and  in  cold  weather  especially  it  is  advisable  to  do 
so,  ns  the  temperature  of  the  surrounding  air  makes  a  marked 
difference  in  the  time  required  for  raising  the  stage  to  the 
required  heat. 

The  woodcut  represents  the  hole  in  the  disc  as  square,  but 
it  is  more  easily  made  circular,  and  perhaps  more  effective,  as 
the  heat  can   then  approach  the  centre  of  the  glass  cover, 
^^|liere  the  specimen  lies,  equally  from  all  directions.  i 

^Ki  OoDBL-E  Staining  i^t'M   Hematoxylin  and  Aniline, 
W*     By   W.  H.    Poole,   B.A.   Oxford,   Science   Master   at 

Friars'  School,  Bangor.  i 

When  engaged  last  autumn  in  the  Anatomical  Depart-  I 
ment  of  the  Oxford  University  Museum  in  making  micro-  ] 
,jopic  preparations  of  brain,  my  attention  was  especially  ] 
Birectctl  to  the  staining  of  the  sections,  ] 

TMv  first  attemjits  were  roude  with  hirmntoxjliu  and  car*-' J 
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mine.  Of  these  the  latter  proved  useful  for  detecting  n 
but,  the  protoplasm  of  the  cells  re maining  almost  uncoloi 
it  was  impossible  to  distingulsb  the  shape  of  the  diSeirnt 
cells,  a  matter  of  the  greatest  importance  where,  as  in  the 
brain,  cells  are  met  with  of  such  various  shapes  and  sizes. 
Another  great  deficiency  in  the  carmine-stain^  sections  was 
the  indistinctness  of  the  fibres.  In  alt  cases  a  long  tine 
was  required  for  the  carmine  to  take  any  effect,  sixty  to 
seventy  hours  being  insufficient  to  stain  deeply. 

Hecmatoxyliu  produced  much  more  successAil  results.  In 
the  first  place,  the  fibres  were  almost  always  brought  ont 
distinctly ;  and  secondly,  the  cells  with  their  proceswe 
were  in  many  cases  clearly  defined.  But  still  the  cortical 
substance  was  frequently  insufficiently  stained  even  after 
twenty-four  hours'  immersion  in  the  staining  fluid,  which, 
owing  to  the  use  of  alum,  is  sufficient  to  render  the  pre- 
parations too  brittle  to  be  easily  mounted.  I'he  special 
value  of  htematoxylin  consists  in  the  clearness  with  which  it 
brings  out  the  nuclei  of  the  medullary  substance  and  tlie 
fibres  and  cell- processes  of  the  cortical  substance ;  its  fkult 
is  a  want  of  depth  in  the  colour  of  the  cortical  substaoce. 

Having  found  aniline-blue  useful  for  staining  some  hud- 
ened  tissues,  I  was  led  to  try  it  in  this  case.  I'he  <mly 
virtue  it  had  was  that  it  stained  the  protoplasm  of  the  inc- 
dullary  cells  very  darkly  and  always  attacked  them  first; 
that  is  to  say,  its  strougest  point  exactly  agreed  with  th« 
weakest  point  in  biematoxylin. 

This  led  me  to  try  double  staining,  and  the  results  were 
fiilly  up  to  my  expectations.  The  following  is  the  method 
of  staining  which  I  finally  adopted.  After  from  twentr 
to  twenty-four  hours'  immersion  in  heemaloxylin  I  WMhca 
the  preparation  in  weak  spirit,  and  then  in  distilled  wata 
till  all  the  spirit  was  driven  out.  I  then  immersed  it  in 
aniline  for  from  half  to  three  quarters  of  a  minute;  again 
washed  it  in  spirit,  and  after  the  usual  treatment  mounted 
it  in  Dammar. 

The  preparation  of  heematoxylin  used  was  ilint  reoom- 
tpended  by  Frey,  i.e.,  a  few  drops  of  an  alcoholic  solution  of 
the  pure  crystals  added  to  a  solution  of  alum  in  water.  The 
latter  I  have  used  in  the  proportion  of  from  2*1  grainn  of 
alum  tu  an  ounce  of  water.  The  more  nlum  there  is  in  the 
solution  the  more  rapid  in  the  MlaiiiinB,  but  thcrt:  le  ^cst 
danger  of  making  a  thin  section  too  brittle  hy  the  mc  of 
much  alum.  Tht-  aniline  I  diluted  lufficienlty  to  Ik)  able 
to  sec  through  it  preitT  ouily. 
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The  nuclei  already  stained  by  llie  hiematoxylin  are  made  of 
a  richer  colour,  while  the  protoplasm  surrounding  them  is 
much  bluer  than  the  nuclei  themselves.  In  the  cerebellum 
the  effect  is  particularly  good,  the  medullary  substance  being 

I  a  rich  purple,  and  the  cortical  Eubstance  of  a  pale  blue, 
t  showhig  the  cells  frith  remukable  cleamesa, 
n.] 
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r  Remarks  on  Spinal  Ganglia  and  NERVE-FiBRiiS. 
By  Jbkbmiah  McCarthy,  F.R.C.S.  Eng.,  Lecturer  on 
Physiology  at  the  London  Hospital  Medical  College. 
(With  Plate  XXII.) 
Kl  HAVB  rect-ntly,  in  examining  preparations  of  spinal 
pigUa,  observe<i  some  structural  details  which  were  new  to 
^,and  to  which  I  wished  to  direct  attention.  But,  on  con- 
Biting  the  abundant  literature  on  the  subject,  I  find  that 
nearly  all  the  points  have  been  anticipated  by  other  observers. 
Still,  a^  the  mode  of  preparation  which  I  have  used  brings 
outthesH  structural  details  very  clearly,  and  as  my  investiga- 
tions were  made  in  ignorance  of  the  recent  discoveries,  my 
independent  corroboration  of  them  may  not  be  uninteresting 
tu  readers  of  this  Jouinal. 

I  have  used  as  material  the  spinal  ganglia  of  dogs,  and 

prepared  thera  in  the  following  manner : — The  animal  having 

been  killed,  the  ganglia  were  at  once  taken  out  and  kept  in 

a  per  cent,  soliilion  of  mono-chroraate  of  ammonia  for  three 

seks,  and,  the  solution  having  been  changed  once  or  twice 

bing    that    time,    were    then  transferred   to    methylated 

rit.     After  a  few  days  longer  they  vrere  ready  fur  section. 

e  sections  were  stained  with  ha>matoxylin,  and  were  finally 

Runted  in  Canada  balsam  solution.     Sections  so  prepared 

very  beautiful   microscopic    objects,  as   there  is   no 

linking  or  disturbance  of  the  relation  of  the  tissues. 

irface  of  the  ganglion  is  covered  by  a  thick  layer  of 

rous  tissue,  which  contains  numerous  blood-vessels  and  a 

)  fat.     From  this  processes  pass  into  the  ganglion,  and, 

!  ramifying,  form  a  delicate  meshwork  for  the  nerve- 

8  or  blend  with  the  capsules  of  the  ganglion -cells.     The 

[glioD-cells  are  very  unequal  in  size,  the  largest  being  five 

'  [  times  the  size  of  the  smallest,  and  between  these  ex- 

*  numerous  gradations.*     These  cells  are  arranged 

h  Qiirlnftck'a  No.  2  oiioromctcr  Mular,  and  No.  S  objroti 
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in  clusters  and  sometimes  in  siiinillc-shaiied  fjroupi,  i 
axis  of  which  corresponds  to  the  long  axis  of  the  gangfi 
Occasionally  a  Eolitmy  ganglion-celt  may  he  aeen,  hut  thif 
does  not  appear  to  be  interposed  in  the  course  of  a  ueive- 
fibre,  as  some  writers  describe,  but  rather  to  result  from  the 
section  having  passed  through  a  terminal  cell  of  one  of  these 
spindle- shaped  pToups-  Each  cell  is  bounded  by  a  vrry 
sharply  defined  border,  in  which  nuclei  of  eonneetive-tissm- 
corpuscles  may  be  distinguished.  Within  this  is  a  broad 
band  of  apparently  hyaline  substance  with  nuclei  imbedded 
in  it.  This  hyaline  layer  is  broadest  where  a  nueleus  is 
situated,  in  parts  where  there  are  no  nuclei  becoming  about 
one  third  narrower.  Examined  with  a  No.  11  immersion 
Hartnack,  it  appears  faintly  fibrillated.  The  nuclei  are 
mostly  round,  but  some  are  oval,  and  in  each  of  them  a 
nucleolus  and  some  granules  may  be  seen.  With  ha»ma- 
toxylin  they  assume  a  pale  violet  colour,  thus  presenting  a 
marked  contrast  to  the  nuclei  of  the  outermost  layer  of  the 
capsule,  which  take  a  much  deeper  tint.  The  number  and 
arrangement  of  these  nuclei  are  variable.  In  some  capsules 
there  are  only  three  or  four  such  nuclei,  in  others  of  equal 
size,  eighteen  or  twenty.  Again,  they  are  sometimes  isolated, 
sometimes  in  pairs,  either  overlapping  or  barely  separate,  and 
sometimes  in  groups  of  seven  or  eifiht;  this  last  arrangement 
being  most  frequently  seen  at  the  junction  of  a  nerve  with 
n  ganglion -cell,  where  the  section  admits  of  such  continuitr 
bemg  traced.  This  hyaline  layer,  in  most  cells,  has  no  defi- 
nite limit  internally,  but  shades  off  into  a  cloudy  substance, 
which  in  turn  is  continuous  with  a  molecular  mass,  in  which 
is  imbedded  a  very  large  nucleus.  This  molecular  maaa  is 
not  the  same  throughout.  Internally  it  often  appears  faintly 
fibrillated,  concentrically  with  regard  to  the  nucleus,  while 
externally  it  has  a  more  granular  appearance,  these  granol 
also  being  concentrically  arranged,  and  is  of  a  darker  coKr 
This  outer  part  very  usually  contains  a  large  irrcgulug 
of  pigment- granules.  The  nucleus  has  a  very  definite  a 
brane,  and  is  composed  of  some  very  finely  granular  a  _ 
with  a  few  larger  granules  and  a  nucleolus.  On  careful  eit~ 
amination  some  differetices  may  be  detected  in  the  nuclei  nf 
different  cells.  In  some  of  the  smallest  ganglion  cells  I*  ^ 
nuclei  have  n  more  compact  appearamw,  and  stain  of  a 
violet  colour,  ko  as,  hut  for  their  larger  size  anil  thi 
defined  borders,  to  very  much  resemble  the  nuclei  < 
hyaline  layer.     In  some  of  the  larger  cells  liie  nuclei,  c 
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!  pigmcut-fjranulcs.  Between  these  extremes  numerous 
^padntions  cau  be  seen,  but  it  muet  be  stated  that  the  con- 
dition  of  the  nucleus  does  not  seem  to  depend  upon  the  §ize 
of  the  cell,  as  colourlesB  vesicular- looking  nuclei  may  be 
found  in  some  of  the  smallest  cells.  In  cells  where  the 
nuclei  become  stained  the  surrounding  substance  appears 
more  homogeneous,  and  also  assumes  a  pale  violet  tint.  In 
no  instance  have  1  ever  seen  more  than  one  nucleus  in  a 
gnnijl  ion -cell. 

The  differences  in  the  appearance  of  the  nuclei  suggest  the 
conjerlure  that  ganglion- cells  may  be  regenerated  from  this 
nucleated  hyaline  substance.  This  conjecture  is  supported 
in  Bome  degree  by  the  position  of  the  smaller  cells,  which 
often  seem  as  if  they  had  been  buds  growing  from  the  larger 
cells  with  which  they  are  in  con  tact,  it  is  further  supported 
by  some  observations  of  Mayer,  quoted  in  Canstatt's  '  Jahres- 
bericht'  for  1874, p. 45, who  states,  as  the  result  of  examina- 
tion of  frogs,  toads,  and  tritons,  that  the  so-called  nuclei  of 
Schwann's  sheath  of  peripheral  nerves  arc  originally  large 
nucleated  cells  lying  upon  the  inner  surfnce  of  the  sheatn, 
and  that  as  they  participate  in  the  regeneration  process  of 
the  nerve  they  probably  belong  to  the  nerve-tissue.  .\s  I 
have  been  unable  to  obtain  the  ori;;inal  paper,  I  do  not  know 
on  what  ground  Meyer  assumes  that  these  cells  are  concenied 
in  the  regeneratinu  of  the  nerve;  but  if  his  assumption  be 
cori-ect  it  would  apply  equally  well  to  the  nucleated  interior 
of  the  ganglion-cell  capsule,  which  is  analogous  to  the  cells 
described  by  him  on  the  interior  of  Schwann's  sheath. 

The  existence  of  nucleated  cells  on  the  interior  of  the 
:apBule  of  ganglion  cells  has  long  been  known.     Bemak, 
toioted  by  Schwalbe  in  Max  Schnltze's  *  Avcliiv' for  18fiH, 
1^68,  describes  these  capsules  as  composed  of  a  soft  cell- 
Her  and  of  a  firm  membrane;  Wagner  and  Hobin,  quoted 
^FraentKel  in  Virchow's  '  Archiv '  for  1867,  p.  557  ;  Valen- 
Miiller's  'Archiv,'    1839,   p.    139;   Henle,   in   his 
•aeral  Anatomy;'  and  Kiillilter,  in  his  ' Gewebelehre,' 
7,  p.  250,  describe  and  figure  such  cells ;  but  the  illus- 
trations poorly  represent  what  the  appearance  is  aa  seen  in 
preparations  made  in  (he  manner  above  described.    Fraentitel 
(loc.  cit.)  has  by  nitrate  of  silver  demonstrated  that  this  layer 
'  ^composed  of  epithelial  (!  endothelial)  plates,  and  in  (his  he 
t  corroborated   by   Schwalbe   (loc.  cit.)  and  Anidt    (Max 
"^ultze's  'Archiv,'   1874,  p.  140).     The  difference  as  to 
[  number  of  nuclei  in  the  corpuscles  of  different  cells  has 
I  noticed  by   both   Schwalbe  and   Anidl.     The   laiter 
'  p  grciitci  uiimbei  of  nuclei  as  the  tcsuk  u£.l 
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persistence  of  an  embryonal  condition,  and  that  where  thore 
are  few  nuclei  the  embryonal  cells  have  become  tjansfonntd 
into  connective  tissue  of  a  fibiillar  character.     To  me,  a    "^ 
contrary,  it  appears  more  probable  that  the  larger  nutol, 
nuclei  are  the  result  of  proliferation  of  previous  nuclei.  ■ 
fi{rs.  1  and  ti. 

The  nerve-fibres  run  in  a  very  irregular  manner  through  the 
ganglion,  so  that  a  section  of  the  ganglion  shows  the  fihrei 
cut,  some  transversely,  some  obliquely,  and  some  longitu- 
dinally. Kanvier's  constrictions  in  the  sheath  of  Schwann 
can  be  very  distinctly  seen,  and  the  nuclei  often  appear  more 
within  than  in  this  sheath  (cf.  flayer's  observations).  The 
medullary  sheath  appears  to  be  composed  of  small  rodf 
radiating  from  the  axis  cylinder  to  the  sheath  of  Schwann. 
The  arrangement  of  these  rods,  as  seen  in  transversely  cut 
nerve-fibres,  is  not  always  the  same.  In  some  the  entirv 
space  between  the  axis  cylinder  and  the  sheath  of  Schwann 
is  occupied  by  these  rods,  while  in  others  tbe  rods  appear 
shortened,  and  also  compressed  laterally  into  bundics  ito- 
bedded  in  some  homogeneous  substance.  Again,  in  longitu- 
dinal sections,  the  appearance  varies  according  to  the  plan 
of  section.  If  the  section  has  passed  exactly  through  thv 
centre  of  the  fibre  these  rods  appear  in  a  regular  line  and  at 
right  angles  to  the  axis  cylinder ;  but  if  the  suction  hat 
not  passed  through  tbe  centre,  then  these  rods,  being  cut  at 
various  angles,  produce  a  cloudy  or  stippled  appearance. 

Reference  to  the  accompanying  illustrations,  for  t)ie  ) 
beautiful  and  accurate  drawing  of  which  I  am  iiidebtt 
the  kindness  of  Dr.  Klein,  wiU  enable  the  reader  to  | 
undersUnd  my  description. 

The  regularity  of  the  arrangement  of  these  rods,  as  seen  in 
some  longitudinal  sections  of  nerve-fibres,  is  very  suggottiva 
of  the  appearance  of  striated  muscle.  In  the  Sydeafaam 
translation  of  Strieker's  'Histology,'  vol,  i,  p.  161,  Dr. 
Grandry  is  said  to  have  observed  in  naked  axis  cylinders,  as 
well  as  in  those  enclosed  in  a  medullary  sheath  after  treatownt 
with  nitrate  of  silver,  fiue  transverse  striatione  of  such  regu- 
larity as  to  remind  the  observer  of  the  structure  of  striatrd 
muscle.  If  this  description  !»■  corrinct,  Jt  cannot  refer  to  tlw 
structure  which  I  describe,  which  is  most  unuui'sliuaably  in 
the  medullary  slicath.  Lautermann  ('('inlmlhl.,  f.  d.  Med. 
Wi««'n»ch.,''No.  xlv,  p.  706,  1874)  is  inclined  to  agios  with 
Stilling  in  regarding  the  medullary  sheath  as  t^impoocd  of 
small  tubules,  and  tncu  mukes  very  brief  allusion  to  rotl-liW 
bodiea,  such  as  I  describe,  stwn  b^  him  in  0:tmic  acid 
prepBTatious.    Bvfcnnce  to  thr  descriptions  aud  iUuslntioai 
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^tilling's  elaborate  work   ('  UntersuchuDgen  ii.  d.  feineren 

ui.  d.  Nervenpriraiuvfaser,'&c,jl856)  will,  I  think,  conviuce 

the  reader  that  there  cannot  t)e  any  possibility  of  confounding 

these  rod-like  bodies  with  the  interwovea  and  anastomosing 

tubules  described  by  Stilling.     He  makes  numerous  quota- 

tiona,  proving  tliat  Fontana,  Valentin,  Ehrenberg,  Kolliker, 

and  many  others  have  remarked  in  the  coagulated  medulla 

irregular  masses,  which  with  various  reagents  showed  rods 

^^|kber  single  or  united  in  a  retiform  manner ;  but  in  no  pub- 

^^b|tiun  have  1    been  able  to  find  anything   corresponding 

^^Firhat  I  have  described  and  figured  as   the   arrangement 

^^p  these  structures. 

It  may  be  objected  that  this  strialion  is  artificial  and  the 
result  of  the  reagents  employed.  To  this  I  would  reply  (1) 
thiit  the  great  regularity  of  the  appearance  is  opposed  to  this ; 
(!2)  that  Heidennain,  who  was  the  first  to  employ  mono- 
chromate  of  ammonia,  diacoveied  the  very  similar  condition 
of  the  protoplasm  of  the  epithelium  of  the  convoluted  portion 
of  the  renal  tubules,  so  that  if  the  striation  be  artificial  in  the 
^  case,  it  must  be  artificial  in  the  other  case  also ;  and  (3) 
p  fibrillation  of  the  mass  of  the  ganglion -cells  seen  in  these 
eparations  has  hitherto  been  observed  chiefly  in  fresh 
bglion-cells  treated  with  iodized  serum  ;  so  that  the  pre- 
Tvation  of  this,  which  seems  to  be  the  natural  unaltered 
e  of  the  ganglion-cell,  would  be  a  strong  presumption  in 
vour  of  the  described  striation  also  being  non-artificial, 
m  still,  however,  investigating  the  matter,  and  publish 
I  in  order  tu  direct  the  attention  of  histologists  to  the 
_at  in  question,  and  to  the  advantages  of  this  mode  of 
ttparing  spinal  ganglia. 


Note  or  a  Pikk-colouhbu  Spirillum  (Spirillum 
roiaceum).  By  Dr.  £.  Klkih,  F.R.S. 
Ps  the  26th  December  of  last  year  Dr.  Mackellar,  of  the 
Jpfer  Hospital  at  Stockwell,  placed  for  me  a  small  quantity 
Jolibout  half  a  drachm — of  fresh  fsecal  matter,  obtained  from 
J  recent  case  of  enteric  fever,  in  a  bottle  containing  about 
four  ounces  of  water.  The  sediment,  which  was  of  a  yefiowish- 
.wliite  colour,  contained,  when  examined  under  the  micro- 
ppe,  very  numerous,  bright,  highly  refractive,  large  (spheri- 
)  Micrococci,  either  isolated  or  in  dumb-bells,  or  fonnlog 
iUot  or  larger  masses  of  Zoogloea. 
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g  the  ^M^^ 

fie  seclS^^I 


On  the  SOlh  of  the  same  month,  in  additioD,  a  few  h\ 
moving  individuaJs  of  Bacterium  lermo  were  to  be 
very  numerous,  bright,  highly  refractive,  non-moving, 
like    structures,  which  appeared   to  be    oSsprmgs    of   the 
(spherical)  Micrococci, 

In  April  of  this  year  I  first  noticed  that  the  aediment 
became  covered  with  a  thin  film  of  a  rofiy  tint.  While  the 
intensity  of  the  colour  of  the  latter  went  on  increasing,  thi 
sides  of  the  sediment,  i.e.  the  surface  tonching  the  -' — 
also  assumed  that  colour,  the  intensity,  however,  dvcri 
towards  the  depth. 

At  present  (middle  of  July)  the  sides  of  the  aedj 
possess  a   distinct  rosy  hue,  whereas  the  film  coverit^ 
(sediment)  free  surface,  i.  e.  that  which  is  in  free  eontact  witB 
the  fluid,  is  of  a  deep   pink  colour.     The  interior  of  the 
sediment  has  retained  its  original  colour. 

The  film  is  composed  entirely  of  masses  of  spirillum,  chiefly 
forming  Zooglcea,  between  which  numerous  isolated  examples 
are  seen,  The  Zooglcea  consists  chiefly  of  what  is  termed 
by  Cohn  ('  Beitrage  zur  Biologic  der  Pflanzen,  Unterau. 
chungen  iiber  Bacterien,'  p.  181)  Spirillum  undula.  Amongst 
the  isolated  examples,  some  of  whicli  present  only  orca- 
sionally  active  movement,  I  find  numerous  SpiriUum  lag^ 
and  also  some  whose  size  gives  ttieui  a  close  resemb)ail^^| 
what  the  same  author  describes  and  figures  (see  his  fi^^H 
as  Spirillum  volutans  ;  in  our  case  thelast  named  aiv^^l 
ever,  in  a  resting  condition.  Also  a  few  examples  of  ^^H 
duete  plicatilis  (see  Coha's  fig.  S2)  are  tu  be  met  with.  ^^| 

I  have  found  ample  evidence  to  roaintaiu  that  the  <Spiii^H 
tenue  is  identical  with  the  Spirichiete,  from  which  it  J^^| 
only  with  regard  to  length,  for  I  have  seen  all  poeeibte  ^^H 
mediate  forms  between  the  two — Spirillum  itnue  of  f<>^^| 
six  turns,  of  six  to  eight  turns,  such  of  twelve  tarn^^| 
lastly  of  more  than  twelve ;  those  thnt  exceeded  eight  o^^l 
turns  were  folded  so  as  to  resemble  completely  O^^H 
Spirichate  pUcatilia,  Occasionally  pairH  of  SpirillumJ^H 
be  seen  so  arranged  as  to  resemble  a  Mercury'n  ttalT.      ^^M 

The  Zoogl<£a- masses  are  made  up,  aa  already  meDti^^H 
of  Spirillum  undula.  The  interstitial  substanoe,  in  ^^| 
the  latter  are  embedded,  is  perfectly  colourless,  w1^^| 
the  Spirilla  present  a  rosy  coloration,  which  is  mat^^^t 
tinct  in  nropurtiun  to  the  thickness  and  denitity  of  the  ^^M 
formed  l>y  ihein.  In  the  isolated  e.\amplea  uiil  in  ^^M 
groups  of  them  the  colour  is  hardlv  perceptible.  ]^^| 

What  has  been  said  with  reganl  to  the  film  on  tbei^^H 
of  the  sedimeut  is  tnic  ^lUo  fur  lUc  rides  iif  tliJa  laUefj^^B 
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lighter  colour  being  due  merely  to  the  Spirilla  not  being 
abundant  enough  to  cover  altogether  the  fatty  residues  of 
the  original  fa-cal  matter. 

As  far  as  I  know  Spirillum  has  not  been  noticed  hitherto 
to  form  coloured  masses.  Cohn,  in  his  well-known  paper, 
mentions  only  (spherical  or  elliptical]  Micrococcus  amongst 
the  chromogenous  Bacteria  {Micrococctu  prodigiosus  and  M. 
luteus  forming  pigment  insoluble  in  water  ;  M.  aurantiacus, 
M.  chlorinug,  M.  cyaneus.  and  M.  violaceut,  forming  pigment 
soluble  in  water).  E.  Ray  Lankester  describee  ('Quart. 
.'ourn.  Mic,  Science,'  vol.  xiii,  new  ser.,  p.  409)  a  peach- 
<  oloured  Bacterium  (Bacterium  rubescens),  which  forms  pig- 
ment insoluble  in  water.  Burdon  Sandeison  mentions  (iu 
Lectures  on  Specific  Conta^ia,  delivered  at  Owen's  College, 
Manchester;  see  '  Brilish  Medical  Journal,'  March,  1875) 
n  blue  Bacterium  (insoluble). 

I  have  seen  myself  a  purplish-blue  Bacterium  Termo 
(pigment  insoluble  in  water)  grow  on  flour-paste  that  had 
been  given  to  me  by  Dr.  Mackellar,  of  the  Fever  Hospital 
at  Stock  well.' 

As  has  been  mei^tioned  above,  the  pigment  is,  iii  the 
present  instance,  contained  in  the  Spirilla  themselves,  and 
ia  accordingly  not  solpble  ip  water.  It  is  likewise  insoluble  in 
alcohol,  but  become^^ however,  destroyed  when  left  in  it.  It 
is  insoluble  in  cold  as^well  as  in  boiling  chloroform  ;  the  latter 
destroys  the  colour.  Mr.  F.  J.  M.  Page,  to  whom  I  am  indebted 
for  the  spectroscopic  analysis,  finds  that  it  becomes  more 
transparent  when  treated  with  a  drop  of  weak  caustic  potash 
(40  per  cent.),  without,  however,  forming  a  clear  solution  ; 
and  this  solution,  which  ia  distinctly  rose-coloured  when 
examined  with  a  small  Browning's  spectroscope,  shows  an 
absorption -band  close  lo  the  d  line,  and  a  suspicion  of  a 
second  band  in  green,  the  red  being  at  the  same  time 
fhortened. 

The  quantity  at  my  disposal  precluded  a  more  detailed  | 
examination.* 

'  Vircbow  ('  Gessmmelte  AhhnDdlnngen  Eiir  Wisseaschafl!.  Mediain,'  p. 

144)  oieDtinns  several  innisuces  id  which  a  rosj  coloui  bu  been  Dbierrcd 

in  pstiid  itlbDininatcs  (easein)  after  tlie  adilitioD  of  miaersl  acida.    Virclioi 

^msclfmitieod  a  n>97  coloration  of  the  rice-water  stools  ia  chult<ni   ifti! 

"ng  nitric  ■ciJ.     iTlio  stools  contained  vibrio  aud  ciliated  iiionad»). 

need  bardi;  SB]>  tJiitt  all  this  is   tniirdy  different  from  the  rusj  colore- 


^^Wmself  t 
^Hdingn 

latod  wit 


Witli  a  VIEW  to  oLtNiu  ■  greater  ijiiaatitj  cf  Spmllum 
with  it  tcTeral  cubic  ocntim.  of  Coha'a  nouriahiug  fluid  for  bacteria, 
hnnng  added  to  this  fluid  prcvJOii»ljr  I   ncr  cent,  of  acetate  of  unmoDi. 
I'ho  iiinculnted  material  waa  placed  id  the  ineubatot  and  ketit  tli«te  &t. 
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On  Ike  STRncTORBo/Me  Proboscis  (/  Ophiderei  fuilomtaiti 
Oranqe-scckinb  Moth,     By  Francis  Darwin,  M.B. 

It  must  be  premised  thai  the  fact  of  some  Lepidoptera 
piercing  vegetable  tissues  for  tbe  purpose  of  obtaining  the 
juices  is  not  a  new  one.  In  his  '  Fertilisation  of  Orchid* ' 
my  father  ehows  that  the  lining  membrane  of  the  nectRriw 
of  certain  orchids  are  bored  through  in  this  way.  Moreover, 
Mr.  B.  Trimon  informed  my  father  that,  at  the  Cape  of  Good 
Hope,  a  great  deal  of  fruit  is  thus  injured  by  Lepidoptera,* 

I  owe  the  material  on  which  the  following  observations 
were  made  to  the  kindness  of  Mons.  Anthelm  Uhonet,  of 
Kockhampton,  Queensland.  A  few  dried  specimens  of 
Ophtdere*  fulionica  were  sent  by  him  to  my  father,  togcth« 
with  bis  interesting  account,  published  in  a  Queensland  paper, 
of  the  injuries  caused  by  the  moth  to  the  oranges  in  that  part 
of  Australia. 

The  anilia  or  prolMwcis  of  Lepidopterous  insects  is  well 
known  to  be  composed  of  the  transformed  maxilltc ;  each  of 
these  is  channelled  along  its  inlenial  face,  and  the  two  dcmi- 
canals  fit  closely  together,  and  form  a  complete  channel  or 
tube  traversing  the  proboscis  from  end  to  end.  Fig.  3  i«  a 
transverse  section  of  the  proboscis,  eh  being  the  chaond, 
tr  the  large  trachea,  which  run  one  in  each  half  of  the  organ. 
The  intrinsic  muscles  of  the  maxilltc  which  surroand  thi 
trachese  are  here  omitted. 

Theproboscis,  of  which  only  the  distal  portion  is  reprt 
in  Figs.  1  and  2,  measured  '72  inch  in  length ;  the  i 
of  the  moth  to  which  it  belonged  were  too  much  br< 
measurement,  but  a  larger  specimen  gave  a  width  of  four 
inches  from  ttp  to  tip  of  the  extended  wings,  and  bad  a  pro* 
boscis  "74  inch  in  length. 

The  convex  border  of  Fig.  1  represents  in  profile,  the  fl 
line  of  the  dorsal  aspect  of  the  proboscis ;  the  concave  1l 
gives  that  of  the  ventral  aspect.     The  saw-liktf  or  i 
portion  of  the  proboscis— (i.  e.  from  its  tip  to  the  barbt'lp 

onottant  tenir<erBtiiFe  of  bbnut  ^8*5''  C.  Afli-r  Ihnc  iliji  ttia  m«5  eotoc- 
■lion  bat]  cDtirdj  disnppcarcd  Biid  I  lie  fluid  n^uiuiucd  colourteki  aba 
aflcrward*,  tllhough  an  abuDdftht  flnecuUr  tcdinieul  bus  niBiie  iu  ap- 
pearaooe. 

'  biiice  makins  the  ubaerTaLiun  lii^re  rrenrdcil,  1  Imic  ncrn  a  note  on  Uw 
•tructnteor  ileurubcwFiB  uf  Upkident/vtlimiea  tij  .M.  KiinckrlCCwaftKi 
Rvodui,'  Aug.  3(1,  1S7GJ.  It  coBUiitB  rxeeUent  drawiDgii  oi  tbe  f 
U^thet  witli  a  short  datoriptloii  o(  il.  ™ 


tbe  organ, 
roand  At] 

Ul<!  *>^^^| 

•h  of  foHT      ' 
id  a  pro* 

m 

barbn'fl^ 
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Tigs.  1  and  2) — is  roughly  triangular  in  transyerse  section^ 
i.  e.  bayonet-shaped.    Of  the  three  surfaces  of  the  bayonet 

Fis.  1. 


^s^' 


Fio.  1. — ^Proboscis  of  Ophideresfltlhmea  drawn  lying  on  one  aide. 
vt  vt.  Ventral  teeth. 
di  dt.  Dorsal  teeth. 
U.  Lateral  teeth. 
b.  Lateral  barbs. 
dip.  Dorsal    spines  forming  a  frill  along  nearly  one  half  of 

the  lenffth  of  the  organ. 
vsp.  Ventral  spines. 

one  forms  the  dorsal  aspect  of  the  proboscis  and  supports  the 
frill  of  dorsal  spines  (^^  9p^  Eig.  1} ;  the  other  two  surfaces 
are  symmetrical  with  each  other,  and  may  be  called  ventral- 
lateral  surfaces,  since  they  form  the  aides  of  the  organ  as  seen 
in  Pig.  1,  and,  by  meeting  along  the  edge  [g  in  Fig.  2), 
they  form  its  ventral  aspect.  The  line  (^  just  mentioned 
is  continuous  with  a  narrow  groove  running  along  the  ventral 
aspect  of  the  proboscis  (^,  rigs.  2  and  8) ;  at  the  distal  ex- 
tremity of  the  line  .{g)  is  seen  the  orifice  (o),  by  which  the 
channel  traversing  the  proboscis  opens  externally  on  the 
ventral  aspect,  thus  resembling  the  canula  of  a  subcutaneous 
syringe. 

It  IS  clear  that  in  using  its  proboscis  the  insect  must 
employ  a  thrusting  action,  and  not  any  kind  of  revolving 
movement ;  the  proboscis  must  accordingly  be  considered  as 
a  saw^  not  as  an  augur  or  gimlet.    It  is^  in  &ct,  a  baYonfitr 
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Bhaped    saw,    and    must,    therefore,    have    three 
edges. 

Along  the  concave  border,  in  Fig.  1  (tfa?  ventral  uncct) 
may  be  seen  four  pairs  of  teeth  [vl,  vl,  &c.),  malcing  in  all 
eight  projecting  points;  these  unite  in  forming  one  of  ^e 
cutting  edges  of  the  saw.  We  obtain  a  bird's-eye  view  of  this 
same  edge  in  Fig.  2,  where  the  Bymmetncal  teeth  {vt,  vl)  may 


Fio.  a. 


4' 


^<if' 


— Bird'»-eje  view  of  tbe  yontral  upect  ot  the  proboami. 

vl  vl.  Ventral  teclh  moeting  in  pain  0[i  eillier  side  of  &e 

mediu)  line  (ff). 
g.  Narrow  groove  occnpjiog  the  »nf[le  of  the  roof-liko  ridge  of 

which  ibe  ventral  aspect  eoDsists.     Ilic  roof  14  suppoMd  lo 

ri»e  towards  tbe  ohBervu,  g  being  tncrel;  ■  crvk  mnDtn; 

along  the  ruot-tree. 
h.  Barbi. 
o.  Tbe  orifice  or  eitf  rait  opening  of  tbe  cbtnnel 

prDboadi. 
o.  See  text. 


be  seen  meeting  each  other  in  pairs  along  the  line  (jr).    &jpi 
two  other  cutting  edgea  of  the  bayonet-saw  arc  fonned  by 
icctini?  from  the  dorsal  maroina  of  (hu  twu  Iilar^ 


teeth  projecting  from  the  dorsal  margins  of  Uii;  twu  Ularml 
Hurfaces.      One  of  these  cutting  tdges  ts  seen  in  profile  in 


Pig.  i  {di,  at).     If  WO  imi^ne  a  saw  willi  m  lirtrad  bock, 
bsTtng  a  cutting  edge  along  uMb  margin  of  tlic  Aaei,  u  wdl 


«TRDCTURB  OF  FR0BO3C1B  OF  OFHIRERES   PULLOMICA.       887    1 


KDBf 


along  the  proper  cutttug  edge,  it  will  resemble  the  ba^ooet- 
shaped  proboscis- tip. 

It  will  be  seen  that  the  teeth  on  the  ventral  edge  of  the 

saw  point  towards  the  tip,  those  forming  the  two  dorsal  edges 

pointing  iu  the  opposite  direction.     Therefore,  as  the  saw  is 

thrust  into  the  orange,  the  ventral   teeth  will  begin  to  cut.  j 

as  it  is  withdrawn  the  dorsal  ones  will  take  up  the  work.    If 

were  to  work  with  a  saw,  which  besides  the  usual  Ice th 

jsessed  others  on  its  back  pointing  in  the  reverse  direction, 

id  if  he  were,  besides  sawing  in  the  usual  way,  to  cut  another 

liece  of  wood  at  each  back  stroke  with  the  upper  edge,  be 

would   have  to  press  first  with  the  lower  edge  of  his  tool 

and  then  with  the  upper  one.     This  alternation  of  pressure  is 

effected  in  the  saw  of  Ophideres  in  a  curious  manner.   In  Fig. 

1  three  strong  ridges  with  corresponding  depressions  may  be 

seen  running  obliquely  across  the  side  of  the  proboscis,  each 

being  continuous  with  one  of  the  projecting  ventral  teeth;  in 

this  drawing  they  are  necessarily  represented  by  light  and 

shade,  but  in  Pig.  3  they  are  seen  in  profile.  It  is  clear  that 

the  effect  of  the  obliquity  of  these  ridges  will  be  to  make  the 

ventral  teeth  "  bite  "  as  the  saw  enters  the  fruit,  and  that  the 

moment  it  begins  to  be  withdrawn  the  pressure  will  be  taken 

oiT  the  ventral  teeth  and  transferred  to  the  dorsal  ones,  which 

are  thus  in  their  turn  forced  up  against  the  part  of  the  wound 

on  which  they  have  to  work.     Moreover  these  ridges,  assisted 

the  barbs  ("A,  Figs,  land  2) ,  convert  each  lateral  surface  of 

le  saw  into  a  rasp;  the  curious  peg-like  teeth  (/(),  of  which 

tere  are  three  on  each  lateral  surface,  aid  in  the  same  object, 

lether  the  frill  of  delicate  spines  {dtp.  Fig.  1)   on  the 

irsal  aspect  assist  in  the  rasping  or  sawing  action  I  cannot 

itermine,  nor  what  the  special  function   of  the  stronger 

>ines  in  the  ventral  surface  {vsp)  may  be. 

Mr.  A,  G.  Butler  has  been  so  good  as  to  inform  me  that 

Calocala  nttpla  would  be  a  fair  representative  of  the  nearest 

British  allies  of  Ophideres.     In  accordance  with  its  simple 

nectar- sucking  functions,  the  proboscis  of  Catocala  is  very 

different  in  structure  to  that  of  Ophideres,^     It  ends  in  a 

blunt  tin,  and  has  none  of  the  saw-like  teeth  and  ridges 

described  in  Ophideres ;  it  is  covered  on  its  dorsal  aspect 

fib  a  number  of  curved  spinous   hairs   and  with   blunt 

Ipillte   like   those   figured    by    Newport    ('  Cyc,   of  Anat. 

id  Phys./  Tol.  ii,  p.  900)  on   the   proboscis   of  Vanessa 

pi  Mr.  Butler  savk  lliit  "  the  Catocatidn  dilTer  much  la  ibe  funn  of  Uib  d 
Ipi  from  Ibp  OpbidnriJK :"  »o  lliat  wnie  dilTetence  migUl  be  expected  ia  J 


I 
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atalanla.  The  chitinous  parts  forming  the  channel  and  the 
reat  of  the  proboecia  arc  very  niucli  stronger  in  Ophidcres 
than  in  Catocala,  and  the  muscles  which  serve  to  extend 
the  proboscis  and  make  it  into  a  stiff  rod  are  more  derelopfd. 
The  prohosciB  of  Ophidcres  is  apparently  unable  to  roll  up 
into  the  close  helix  which  we  find  in  Catocala  and  most  Lepi- 
Ooptera,  Each  half  of  a  Lepidopterous  proboscis  is  said  (New- 
port, loc.  cit.)  to  be  made  up  of  a  number  of  superimpoeeil 
rings,  and  in  the  proboscis  of  Catocala  five  transverse  line* 
are  seen  marking  out  these  rings.  In  Ophideres,  however, 
these  file-like  markings  arc  oblique  instead  of  directly  trans- 
verse, and  at  a  point  (p.  Fig,  2)  they  are  abruptly  bentat  an 
acute  angle,  making  a  beautiful  series  of  Vs  on  each  njf~ 
of  the  line  {ff)i  the  point  (p)  is  shown  also  in  the  se " 
(Fig.  3).  The  oblique  rings  give  a  curious  imbricated  ap] 
ance  to  the  periphery  of  each  half  of  the  proboscis. 


Fig.  3.— TnuisTerse  seotiou  of  the  pnibosci*  (not  the  Mwing  put.     Soai- 
diBKrannnatic), 

ci.  Tbe  chsnarl  or  tub«  of  Ibe  proboMJt. 

If  Ir.  The  lurgo  tracheii  running  (Iowd  each  hftir  of  tliK  or|^. 

h  k.  Locking  apparatus,  kcppinc  the  t*n  IibIvo  Iu  cuutact. 

g.  Groove  runniug  down  rcutnu  snrfaDe  of  probcncu. 

<%.  SIiowi  tlie  poiiilion  of  the  donal  (till  of  •piaet ;  thsM  u* 
BO  delioa(«  that  iieu-l;  ^1  ktc  hnken  in  making  ■ectiou. 

M.  The  tpaoe  filled  up  bv  mtucte  ithidi  ii  here  omitted, 

p.  Corrospoiids  to  p  m  Pig.  S.  See  tut- 
Finally,  the  apparatus  which  locks  t]ie  two  halve«  of  tb« 
organ  together  is  very  remarkable.  Fig.  3  is  •  section  of 
the  nroboacis  showing  the  strung  runrrd  teetli  (A,  A)  which, 
by  closelv  hooking  into  one  unotlier,  nitut  rflcctuaUy  pr«- 
vent  dislocation ;  (he  delicate  apiiiia  (tttp)  tm  tht*  doml 
avih^K  may  jieihaps  couuibule  to  ihn  umv  rwull.    KgitW 
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Newport  nor  Kirby  and  Spencer  give  clear  descriptions  or 
figures  of  any  such  locking  mechanism,  and  in  Catocala  it  is 
▼ery  slightly  deyeloped.  It  is  remarkable  that^  owing  to  the 
development  of  the  processes  (A  h),  the  proboscis  ceases  to 
be^  strictly  speaking,  a  bilaterally  symmetrical  organ. 
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Frofeuor  Huxley  on  the  Oeniis  BatttybiDs.— The  M\at 
extracts  from  a  Utter  dated  Yeddo,  June  9th,  1875,  uddrc 
to  me  by  Professor  Wyville  Thomson,  will,  I  ihiiik,  iate 
the  readers  of '  Nature  ' : — 

"  In  a  note  lately  published  iti  the  proceed in(i[s  of  the 
Royal  Society  on  the  nature  of  our  soundings  in  the  Southern 
Sea,  1  stated  that  up  to  that  time  we  had  never  seen  any 
trace  of  the  ptieudopodia  of  Globigerina.     I  have  now  to  tell 
a  diiferent  lale,  for  we  have  seen  them  very  many  limes,  and 
their  condition  ami  the  entire  appearance  and  behaviour  of 
the  Barcode  are,  in  a  high  degree,  characteristic  and  peculiar. 
When  the  living  Globigerina  is  examined  under  very  favor- 
able circumstances,  that  is  to  say,  when  it  can  at  once  be 
transferred  from  the  tow-net  and  placed  under  a  tolcrabh 
high  power  in  fresh,  still  sea-water,  the  sarcodic  contents  ol 
the  chambers  may  be  seen  to  exude  gradually  through  th« 
pores  of  the  shell  and  spread  out  until  they  form  a  gelatinous 
fringe  or  border  round  the  shell,  filling  up  the  ttpaces  an 
the  roots  of  the  spines,  and  rising  up  a  little  way  along  1 
length.     This  external  coating  of  sarcode  is  rendered  % 
vifiible  hy  the  oU-globules,  which  arc  oval  and  of  considcraH 
size,  and  fiUed  with  intensely  coloured  Kerondary  globules ; 
they  are  drawn  alot^  by  the  sarcode,  and  may  be  observed, 
with  a  little  care,  following    its    spreading  or  contracting^ 
movements.     At  the  same  time  nn  infinitely  delicate  sbe^^H 
of  sarcode  containing  minute  transparent  granule?,  bat^^| 
oil-globules,  rises  on  each  of  the  spines  to  its  extremity,  m^^ 
may  be  seen  creeping  up  one  side  and  down  the  other  atw^ 
spine,  with  the  peculiar  flowing  movement  with  which  we 
are  so  familiar   in  the  pscudopodia  of  Gromia  and  of  the 
Radiolarians.     If  the  cell  in  which  the  (ilobigerina  is  Boafr 
ing  receive  a  sudden  ^hock,  '>r  if  a  drop  of  Kom<-  ii^tatt^H 
liquid  be  added  tu  thir  waU'r,  the  whole  maMi  of  protoplfl^l 
retreats  inlu  the  shell  with  great  rapidity,  dnwiug  lto^^^| 
globules  along  with  it,  and  the  outline  of  the  eurfacc  at-W^ 
•hell  and  of  the  boir^like  spines  is  left  aa  sharp  as  beforu  ibff 
exodus  of  the  aarcodc.    We  luc  ^tting  sketches  cvrefuUy 
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prepared  of  the  details  of  this  process,  and  either  Mr.  Murray 
«  I  will  shortly  describe  it  more  in  full. .  .  . 

"  Our  soundiDgs  in  the  Atlantic  certainly  gave  us  the 
ipressiou  that  the  siliceous  bodies,  including  the  spicules 
Sponges,  the  spicules  and  tests  of  Radiolarians,  and  the 
stules  of  Diatoms  which  occur  in  appreciable  propor- 
is  in  Globigerina  ooze  diminish  in  number,  and  that 
more  delicate  of  them  disappear,  in  the  transition  from 
calcareous  ooze  to  the  *  red  clay ;'  and  it  is  only  by  this 
light  of  later  observations  that  we  are  now  aware  that  this 
is  by  no  means  necessarily  the  case.  On  the  S3rd  of  March, 
1875,  in  the  Pacific,  in  lat.  11°  24'  N.,  long.  143"  16'  E., 
between  the  Carolines  and  the  Ladrones,  we  sounded  in  4574 
fathoms.  The  bottom  was  what  might  naturally  have  been 
marked  on  the  chart '  red  clay  ;*  it  was  a  fine  deposit,  reddish 
brown  in  colour,  and  it  contained  scarcely  a  trace  of  lime. 
It  was  different,  however,  from  the  ordinary  'red  clay' — 
mo"^  gritty — and  the  lower  partof  the  contents  of  the  sound- 
;-tul)e  seemed  to  have  been  compacted  into  a  somewhat 
lerent  cake,  as  if  already  a  stage  towards  hardening  into 
ne.  When  placed  under  the  microscope  it  was  fonnd  to 
intain  so  large  a  proportion  of  the  tests  of  Radiolarians, 
that  Murray  proposes  for  it  the  name  '  Radiolarian  ooze.' 
I'his  observation  led  to  the  reconsideration  of  the  deposits 
from  the  deepest  soundings,  and  Murray  thinks  that  he  has 
every  reason  to  believe  (and  in  this  I  entirely  agree  with 
him)  that,  shortly  after  the  '  red  clay"  has  assumed  its  most 
characteristic  form,  by  the  removal  of  the  calcareous  matter 
of  the  shells  of  the  Foraminifera,  at  a  depth  of  eay  3000 
fathoms,  the  deposit  begins  gradually  to  alter  again  by  tlie 
increasing  proportion  of  the  tests  of  Radiolarians,  until,  at 
such  extreme  depths  as  that  of  the  sounding  of  the  23rd  of 
March,  it  has  once  more  assumed  the  character  of  an  almost 
purely  organic  formation,  the  shells  of  which  it  is  mainly  com- 
posed, being,  however,  in  this  case,  siliceous,  while  in  the 
former  they  were  calcareous.  The  '  Radiolarian  ooze,' 
"  'though  consisting  chiefly  of  the  tests  of  Radiolarians,  con- 
'.ns,  even  in  its  present  condition,  a  very  considerable  pro- 
ftion  of  red  clay.  1  believe  that  the  explanation  of  this 
langc,  which  was  suggested  by  Murray,  and  was  indeed 
almost  a  necessary  sequence  to  his  inveti ligations,  is  the  true 
one.  We  have  every  reason  to  believe,  from  a  series  of 
observations,  as  yet  very  incomplete,  which  have  been  made 
"^  *th  the  tow-net  at  diflercnt  depths,  that  Radiolarisns  exist 
all  depths  in  the  water  of  the  orean,  while  Foraminifera 
'to* comyaiatively  au^ticitd belt.    hi. Uiu.^ 
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face  and  a  little  below  it  the  tow-net  yields  certain  spe^ 
when  sunk  to  greater  depths,  additional  §pcciesiirc  constq 
found,  and,  in  the  deposits  at  the  buttom,  new  forms  t 
which  are  met  with  neither  at  the  surface  nor  at  iaIenoM 
depths.     It  would  acem  also  that  the  species  increai 
number,  and  that  the  individuals  are  of  larger  size  i 
depth  becomes  greater;    but  many  more    olwervatiom 
lequired  before  this  can  be  stated  with  certainty.    NrtI 
the    belt  of  Foraminifera  which,  by   their   decompt 
according  to  our  view,  yield  the  '  red  clay,'  be  restricta 
constant  in  thickness,  and  if  the  Radiolaria  live  f 
surface  to  the  bottom,  it  is  clear  that,  if  the  depth  be  € 
niously  increased,  the  accumulation  of  the  Radiolariaii  t 
must  gain  upon  that  of  the  '  red  clay,'  and  tinnlly  swamp  and 
mask,  it." 

Professor  Wyville  Thomson  further  informs  me  tliat  ^ 
beat  efforts  of  the  "  Challenger's  "  stafFhave  failed  to  d 
Balhybiua  in  a  fresh  state,  and  that  it  is  scnously  e 
that  the  thing  to  which  I  gave  that  name  is  little  more  f 
sulphate  of  lime,  precipitated  in  a  flocculent  state  from  tJ 
sea-water  by  the  strong   alcohol  in  which  tlie  sjiecimcns  uf 
the  deep-sea  soundings  which  I  examined  were  preserved. 

"  The  strange  thing  is,  that  this  inorganic  precipits 
scarcely  to  be  distinguished  from  precipitnte<l  ulbunum/i 
it  resembles,   perhaps    even  more  closely,   the  prolig  " 
pellicle  on  the  surface  of  a  putrescent  infusion  [eicept  ii  _ 
absence  of  all  moving  particles),  colouring  irregularly  li 
very  iiiUy  with  eamiine,  running  into  jiatches  with  defined 
edges,  and  in  every  way  comporting  itself  like  an  organic 
thing." 

Professor  Thomson  speaks  very  guardedly,  and  doc 
consider  the  fate  of  BathyHua  to  be  as  yet  absolutely  dec 
But  aince  1  am  mainly  responsible  for  the  mistake^  if  ^ 
one,  of  introducing  this  singular  substance  into  the  I 
living  things,  I  think  I  shall  err  on  the  right  side  in  a 
ing  even  greater  weight  than  he  does  to  the  view  whiq[ 
■uggests.— T. H.  IloxLKY.— (A'a/urf,  Aug.  19th,  I876.M 

A  Kethod  for  the  MicroRoopic  Examinatioii  of  E 
By   maintaiuing  a  uniform  high  rate  of  H|H-ed,  HtoUD  1 
gallon  has  greatly  reduced  the  npportuuitics  fur  workinf 
lowing  net,  and  many  of  those  who   waul  to  study  « 
zoology  are  compelled  to  icfiurt  lo  other  contrivaucca.   I  | 
founa  the  following  plan  so  cfiicicul  that  perhaps  otk 
have  an  interest  in  ita  dcs<:ri|ilioQ. 

Ills,  of  coune,  if  piaclic«iltl«,  dninUe  lo  i 
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;pr  without  diBturbiiis  it  so  much  as  to  interfere  with  its 
conditions.  Knkin^  it  with  a  towing  net  was  in 
eenae  a  clumsy  operation,  for  all  the  minute  forms  which 
id  not  been  eaten  by  larger  ones  escaped,  and  the  captives 
sre  drawn  through  the  water  in  a  way  likely  to  influence 
hoth  their  appearance  and  their  action.  In  a  ship  at  sea  and 
tinder  steam  it  is  possible  to  raice  water  for  examination  with 
very  Uttle  disturbance,  if  you  can  "  fish"  from  some  part  of 
tho  ship  where  the  forward  swing  of  your  apparatus  as  you 
raise  it  from  the  water  does  not  bring  it  into  contact  with 
any  part  of  the  vessel. 

The  dipper  should  be  a  hemispherical  tin  cup  leaded  on 
half  the  edge  in  such  a  way  ttiat  it  will  scoop  under  the 
X  that  it  raises,  which  can  then  be  gently  poured  into  a 
.ker  for  examination.  Lowering  down  the  beaker  itself  is 
better  plan  still,  for  the  second  disturbance  is  thus  avoided. 
In  this  way  I  have  frequently  captured  Appendicularia 
without  frightening  it  out  of  its  "haus,"  and  I  have  never 
seen  attached  Cerithium  taken  by  any  other  method.  But 
accidents  cannot  always  be  guarded  against,  and  the  objection 
to  this  system  is  that  one's  whole  stock  of  beakers  is  soon 
disposed  of.  An  ordinary  beaker  holding  about  a  gallon  and 
a  half  makes  a  better  and  stronger  examination  tank  than  a 
vessel  with  parallel  sides ;  for  although  an  object  floats  out 
of  eight  on  cither  side,  yet  the  condensation  of  the  light 
along  one  side  and  the  easy  rotation  of  the  water  is  very 
useful  if  the  organisms  searched  for  are  small. 

When  not  in  use  the  beaker  is  easily  suspended  from  the 
roof  of  the  cabin  by  a  wire  round  its  rim,  and  can  thus  swing 
in  safety. 

However  optically  pure  the  sea  water  may  appear  under 
ordinary  circumstances,  yet  a  strong  ray  of  light  passed  through 
it  in  one  part  will  mark  its  track  by  myriads  of  minute  specks, 
almost  everyone  of  them  an  independent  organism,  for  there 
is  little  or  no  mere  dust  in  the  open  sea.  The  water  of 
course  varies  greatly  in  this  respect  at  diiTerent  times  and 
The  nearest  approach  to  optical  purity  that  I  have 
le  across  is  in  the  cold  water  that  rises  to  the  surface  in 
ihes  off  Cape  Finisterre  and  its  neighbourhood  to  the 
ithward. 

About  there,  one  din  may  bring  up  water  swarming  with 
life — Diatoms  in  needles  or  spirals,  or  aggregated  in  gluti- 
nous masses,    Thalassicollida,   Noctiluca,    Acaothometrina, 
;ilta,and  the  Tunicates  may  be  prcscntin  abundance — and 
next  will  be  two  or  three  degrees  cooler  and  show  nothttij 
^  jjaacLHg    diatomacooiu  needle   and  the 
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little  light-loving  Entomostraca.     Any  artificial  ligltt,  ■ 
a  common  candle,  is  to  be  preferred  to  sunlight,  for  t&e  faj 
and  your  tank  are  relatively  fised  ;  besides,  sunlighl,  hoiH 
desirable,  is  not  to  be  got  in  the  cabins  or  wardroom  I 
man-of-war,  and  naval  etiquette  interdicts  a  seat,  mQrU 
a  microscope  on  deck.     When  properly  illuminated  tlu 
no  difficulty  in  picking  out  the  larger  objects  with  a  dip. 
and    dropping    them    into    a    suitable    cell.     But  aU 
occasions  the  third  and  fourth  disturbances  of  the  wat«r  J 
if  an  Appendicularia  is  captured  enclosed  in  his  "  baa«  j 
is  perfectly  certain   to  be  frightened  out  of  it  faefoie  h 
under  the  microacope.     To  avoid  the  last  disturbance  1 1 
made   a  dip-tube  with  thin  parallel  sides  which  coula 
used  as  a  slide  or  cell.      My   first  att<;mpts  were  too  U 
and  the  water  ran  out  when  the  tube  was  placed  horizoDi 
across  the  stage  of  the  microscope,  but  I  finally  succt 
in  producing  a  tube  which  works  fairly  well. 

The  more  minute  creatures  along  with  the  hoets 
invisible  to  the  naked  eye,  excepting  as  a  whiteness  i 
track  of  the  ray,  are  best   collected   for  observation  ^ 
small-bore  siphon,  with  a  shred  of  cotton  wool  in  the  ■ 
arm, 

The  water  should  pass  through  by  drops,  and  the  fl 
will  after  a  time  be  almost  perfectly  clear.  It  dm 
remain  bo,  however,  for  after  some  hours  it  becomes  I 
cloudy,  though  I  cannot  detect  the  cause  with  the  micro). 

The  filtrate  is  very  useful  to  keep  ouf  or  two  spccimd 
if  there  is  anything  about  them  in  a  transitional  stoti 
have  thus  watched  part,  but  uufortuoatcly  not  all.od 
development  of  the  groups  of  spcrmatozoids  sometinictl 
with  on  Noctiluca. 

The  cotton  wool  first  entangles  Cbietoceroa  and  any  u  _ 
diatoms,  and  soon  becomes  completely  pliiggeil,  at  )ea| 
the  Pacific  waters,  with  Pcridinia,  young  Polycystini 
Foraminifera,  together  with  many  otlier  forms  that  I  c 
even  class  without  books  of  reference.— Euwabd  L.  ] 
M.D.,  F.R.C..S.I.,  Eoyal  NaviJ  HospiUl,  Esquimall,  1 
couver's  It^lund. 

Spennatotoaof  Fetromyson-— Mr.  Goorgv  GulUvvr,  KJ 
communicatee  the  following  notu  to  the  Proce«din) 
the  Zoological  Society  of  l^ndun,  April  ^Otli,  1875, 

In  my  paper  "  On  certain  I'oinU  in  tho  .\natontJ 
Economy  of  the  Laraprcya,"  published  in  1870  {V.T 
1870,  p.  8-14).  there  is  ao  engravini;  of  the  s|>ennatfM 
PttTomj/xonptancri.  Rut  I  know  not  that  those  of  P.  m^ 
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have  ever  been  described  or  depicted ;  they  differ  curiously 
in  the  two  species. 

The  spermatozoa  of  P.  marimM,  notwithstanding  the  great 
size  of  the  species,  are  much  the  smallest,  and  have  a  distinct 
and  rounded  head.  Their  mean  length  is  about  tsVit  inch, 
and  their  thickness  tt-^tht-  They  were  obtained  from  a  fish 
82  inches  in  length  and  three  pounds  in  weight,  taken  on  the 
12th  of  May,  1874,  in  the  river  Stour,  near  Sturry  Mill, 
about  two  miles  below  Canterbury.  The  milt,  which  dis- 
tended the  whole  abdomen  from  tb^l  pericardium  to  the  anus, 
was  a  soft  pulpy  mass  chiefly  composed  of  a  creamy  semen, 
and  so  rich  in^  and  crowded  with,  spermatozoa  of  such  minute- 
ness that  they  were  with  difficulty  distinguishable ;  and  it 
was  not  before  the  semen  had  beei^  much  diluted  and  placed 
under  Powell  and  Lealand's  -^  objective  that  a  good  view  of 
them  was  obtained.  Under  a  lower  power,  especially  in  the 
pure  semen,  nothing  more  than  congeries  of  indistinct 
rounded  points  appeared,  like  those  which  I  have  described 
in  the  'Proceedings'  of  this  Society  (P.  Z.  S.  1842,  p.  99), 
as  the  ''  molecules  of  the  semen»"  In  short,  unless  great 
care  be  taken,  the  spermatozoa  in  ^he  ripe  testis  are  so  very 
faint,  minute,  and  abundant,  th^t  they  are  likely  to  escape 
detection. 

But  the  spermatozoa^  of  the  little  Petramyzon  planeri  are 
much  larger  and  more  easily  seen.  They  are  club-shaped, 
vrithout  a  distinct  head,  and  have  an  average  length  of  ,-sW 
inch,  and  a  thickness  of  -ro^<r*  They  were  obtained  in  April 
from  a  fish  6  inches  in  length  and  2  drachms  in  weight. 
Further  details  concerning  the  generative  organs  of  both  sexei^ 
are  given  in  the  paper  first  quoted  in  the  present  communi- 
cation. 
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Sexual  B«produotion  of  Thallophytes  (Supplement). 
Every  microseopist  is  familiar  with  llie  memberB  of  the  Pi 
coccoid  group  of  algie,  but  it  is  astonishing  how  very  vague  our 
knowledge  of  the  life  history  of  the  greater  part  of  ibtnn  itlill 
remains.  Speaking  in  general  terms,  it  exhibits  three  dis- 
tinct stages  : — -1,  a  non-tnotile  vfigetative  phase,  in  wbieh 
ordinary  cell-division  may  take  place ;  2,  a  motile  conditioiii 
in  which  the  protoplasm  of  the  quiescent  cells  divides  into  n 
small  number  of  portions — macrozoospores  (which  germinate 
asexually],  or  by  a  continuation  of  the  process  into  a  l^rge 
number  of  portions — microzoospores  fwhich  conjugate,  but 
otherwise  in  most  cases  appear  incapable  of  germinotii 
3,  a  resting  stage,  in  which  the  green  colour  of  the  cl ' 
phyll  gives  place  to  a  red  hue.  The  non-motile  condtl 
have  been  placed  by  syblematic  algologists  in  the  geiit 
Protoccccacea  and  Pafmcllacea,  and  have  been  mostly  liml 
by  insecure  diagnostic  characters  such  as  the  degrre  of  dif- 
fluence  of  the  mother -cell -wall,  or  the  manner  in  which  tbe 
daughter-cells  remain  for  a  time  aggregated.  On  the 
hand,  the  motile  phases  have  to  be  sought  in  Vidt 
amongst  the  species  of  the  genus  Cklamydomonas. 

It  will  be  convenient  to  sum  up  briefly  what  appears 
the  present  state  of  our  knowledge  as  to  three  of  the 
common  types. 

Odamydococcus. —  Cohn's  study  of  Ch.  (Prolococcta)  ^ 
vialia '  still  remains  the  most  complete  account  of  th« 
history  of  any  member   of  the   group.     As   I  havi 
stilted   (p.  303J,  Velten  has  described  what  be  heli«vi 
be  the  conjugation  of  the  niacro«KW pores.     RostJifinaki 
however,  obtained  further  confirmation'  of  bii 
mcnl  that  what  Velten  saw  were  merely  zoospores  dw 
by  a  parasitic  monad.      One  of  Velten '■  figures  (fig.  9) 
■  Dot.  sail  Pbj*.  Mtrm.,'  1SG3.  p.  517. 
oc  Sc.  Nat.  <le  Cberboiuf,'  16711.  p.  tU, 
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taiin§ki  considers  a  monslrosity  arising  from  the  adhesion  of 
two  macrozoospores,  a  circumstance  which  he  believes  often 
to  ha|)pen.  It  must  be  very  difficult  to  discriminate  such  an 
adventitious  adhesion  of  a  pair  of  zoospores  from  the  actual 
process  of  conjugation.  In  this  case,  however,  since  macro- 
and  not  micro-zoos  pores  were  in  question,  an  adhesion  and 
not  a  conjugation  is  probably  the  right  explanation.  Bosta- 
finski  now  regards  Chlamydocoeciu  as  altogether  asexual.  The 
microzoos pores  which  are  produced  during  the  night  have  the 
singular  property  of  collecting  on  the  side  of  the  vessel  in  ^ 
which  they  are  placed  which  is  least  illuminated.  Cultivated  , 
in  one  of  Van  Tieghem's  cells,  they  passed  into  the  resting  , 
stage,  assumed  a  red  colour,  gradually  acquired  the  size  of 
the  normal  resting  cells,  and  finally  gave  rise,  by  division  into 
futir,  to  zoospores.  Uostafineki  has  also  found  that  Cklamy- 
doccm  pluvialis  is  able  lo  exist  on  snow  and  in  ice,  and 
considers  that  it  and  Ch.  nivalis  are  identical.  He  therefore 
substitutes  Agardh'e  generic  name  flicmrt/tfcoccws  (1828)  for 
A.  Brann's  (1851),  Tie  further  identifies  with  Zfemo^ococrt« 
Volvox  Uicastris,  which  Gi  rod-Chan  trans  described  (in  1797) 
as  giving  a  fine  red  colour  to  water  near  Besan^on,  and 
proposes,  on  the  principles  which  are  adopted  by  many 
foreign  botanists,  to  rename  the  plant  Hrematococcus  tacitstris 
(Girod). 

Protococcus. — The  genus  which  Agardh  founded  (1824) 
under  this  name  has  furnished  material  for  Protococcus, 
Kiitz.,  in  which  the  cells  are  isolated ;  Pleurococcm,  Menegh., 
where  they  are  quaternate ;  and  Cyslococcus,  Nig.,  which  has 
them  irregularly  aggregated.  Rabenborst  suggests  thati'ro- 
tococcus  ciridit,  the  solitary  species  of  the  genus,  may  be  a 
stale  of  Pleitrococcus  vulgaris.  Protococcus,  in  its  restricted 
sense,  is  supposed  not  to  exhibit  any  increase  of  its  quiescent 
stage  by  cell- division.  But  this  mny  be  due  to  unfavorable  ' 
«Kt4;rna]  conditions,  Pleurococcua  vulgaris,  on  the  other 
Rbuid,  is  stated  not  to  develop  zoospores.'  The  tvro  modes  of 
•production  are  therefore  in  this  case  mutually  exclusive. 
J^slococous  humicola  supplies  maity  lichens,  such  as 
Varmelia  parietina,  with  their  gonidia ;  under  these,circum- 

Lnces  they  still  retain  the  power  of  producing  zoospores.* 

*  Uicrogniphic  Dictiouarj.'  unJsr  Cilareeoeeum.     Ck.  tmlgare^  Grcv.,it 
rnonjm  of  PUurocoeau  eulgarit.    Tlie  ediiors  of  the  IbsI  ediliun  of  tha 

Kicrograpliic  Diclionorv.'  foreetting  lliia.  Lave  )^<eii  a  full  deacriptioD  and 
■re  of  lac  speeiea  under  Ckloracoeeitm,  and  have  Rdded  a  farther  d«scrip- 
■  and  figure  (both  from  Habenhorst)  under  Pleurorof^iu. 
'  Fiuniiiliin  and  Baraoctzk;,'.'  Ann.  des  Sc.  Nut.,'  Se  ii.T.,  vol.  viii  (1867),  j 

1 137 ;  Wotonia,  vol.  ivi  (ISTS).  p.  32i, 
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Chlamydomottas. — The  species  of  this  genus  are  probably 
all  motile  stHgea  of  fotms  which  are  placed  in  other  geneiB. 
Ch.  Puhisculus,  the  least  known,  could  be  traced,  accordiiif; 
to  Kutzing,  into  Stigeoclonium  atellare ;  but  he  probably 
confused  with  it  the  zoospores  of  that  alga.  With  niore  pro- 
bability Cienkowski  liaa  described  the  development  of  the 
macrozoospores  into  a  species  of  Glaocyatu,  wbtch  only 
differs  from  Pleurococcus  in  the  thicker  walls  of  tlie  celU, 
and  is  hardly  generically  disljuct.  It  is  true  that  his  figure 
shows  a  more  rouuded  contour  than  the  ovoid  zoospore*  of 
CklamydomoTias  usually  possess.  But  as  he  has  traced  the 
same  couise  of  development  in  two  other  species  of  the  genux, 
it  is  exceedingly  )]robabIe  that  Glccocyslis  or  Plntroooerut 
is  the  normal  quiescent  stage  which  they  all  attain.  The 
authors  of  the  '  Micrt^raphic  Dictionary '  describe  under  ibe 
head  of  Proiococcus  ciridts  a  Pleurococcoid  alga  which  would 
probably  be  placed  by  Babenhorst  under  Glceocyitis,  and  of 
this  they  also  state  that  a  Cklamydomonas  is  the  mottle 
stage.  Reinhardt  has  observed  the  conjugation  of  Cfilamydth 
monas  Pulvisculus,^  and  Gorojankin  states  that  be  has  teen 
this  take  place  between  a  macro-  and  a  micro-zooapore,*  an 
observation  which,  if  confirmed,  may  bo  compared  with  what 
takes  place  in  Pandorina.  Rostafiuski  has  also  observed  the 
conjugation  of  the  mi crozoos pores  of  Ch,  mullijilis,  Pres.  The 
zygozoospore,  after  about  six  weeks,  developed  by  cell-division 
into  a  Pleurococcoid  alga.'  It  appears,  therefore,  ])robaUa 
that  this  atag%  is  reproduced  in  all  cases  under  pRrtii 
suitable  conditions  by  both  macrozoos pores  and 
spores. 

Pandorine<E. — In  considering  the  position  which  the  I    

cinacetf  boldinSachs'scIassification.i  found  myself  roof  rooted 
by  the  same  difficulties  which  had  also  struck  Cohn  (see  tvpra, 
p.  31S).  The  group,  in  point  of  fact,  includes  two  distinct 
types  of  reproduction ;  and  it  seemed  to  me  justifiable— takii^ 
into  consideration  the  importance,  on  the  whole,  of  the  points 
which  Sachs's  classification  brings  out — to  run  the  nak  of 
doing  some  violence  to  what  at  first  sight  appears  to  be  a 
natural  assemblage  of  genera  in  order  to  bring  it  into  con- 
formity with  that  classification.  I  accordingly  projMiaed 
(p.  310)  to  limit  Vbleocinea  to  I'olvox  anil  Eudorina.  The 
remaining  genera  which  are  usually  also  placed  amoogat  tba 
Folcocinete  I  proposed  to  sppnrato  under  tbo  nante  of 
Pandorinea;.     Within   the  last  fun  weeks  I  hava  recWTaJ, 

■  '  Bat.  JaUrealierioliI,'  IS73,  n.  n.  ^flH 

•  Quoted  by  Kiwlifiiuki,  '  Uim.  fiuc  Cliorb..'  I.  <u,  p.  IM.  ^^H 
'■Bot.  Zeii.;  1871,  i<.  7S7.  ^^H 
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through  the  kindness  of  Dr.  J.  Rostafinski,  a  copy  of  the 

I  Mir  from  whicli  I  bnve  already  quoted,  and  in  which  I  find 
has  proposed  to  rearrange  the  Volcocineie  in  the  same 
jr  as  1  have  done,  and  to  constitute  anew  family,  to  which 
had  also  given,  apparently  simultaneously,  the  name  of 
mdiirineiE. 
According  to  Rostafinski,'  HieronymuB,  since  the  autumn 
I8T2,  has  observed  at  Halle  the  conjugation  of  the  micro- 
isporee  of  Gonium. 

Ilydrodietye^e.. — Rostafinski  makes  the  intereatitig  an- 
nouncement that  (as  I  suggested  was  likely  to  be  the  case*) 
the  microzoospores  of  Hydrodivhjon  have  been  observed  to 
conjugate  by  Suppanetz  in  Prof.  Ue  Gary's  laboratory.  The 
conjugation  takes  place  while  the  zoospores  are  still  within 
the  mother-cell,  or  immediately  after  their  emission.  Not 
only  two,  but  three  and  even  six,  zuospores  take  part  in  the 
furmalion  of  the  isospore.  That  ihe  zoospores  of  the  same 
molliCT-cell  should  conjugate  seems  at  first  sight  remarkable, 
but  when  it  is  remembered  that  from  30,000  to  100,000  are 
]>roduced  from  each  ceil  tlie  whole  mass  of  protoplasm  must 
he  so  enormous  relative  to  each  Individual  zoospore  that 
there  is  room  for  the  amount  of  differentiation,  which  is  at 
the  bottom  of  the  sexual  process,  to  exist  between  the  zoospores 
from  different  parts  of  the  cell.  The  formation  of  the  zygo- 
zoospore  from  more  than  two  zoospores  is  also  interesting  as 
confirming  Sachs's  view  that  the  formation  of  the  Plasmo- 
dium of  the  Myxomyceles  is  to  be  regarded  as  a  sexual 
process,  and  it  is  not  superfluous  to  remark  that  numerous 
nnilierozoids  efll-ct  the  fertilization  of  the  oosphere  of  the 
'  ^her  alg£e,  such  as  Voltox,  Vauchcria,  and  Fucus. 
^Ulvttcea. — Jiinczewski  and  Rostafiuski  have  failed'  tocon- 
D  Areschou-i's  observaiious  on  conjugation  in  Enteromorpka 
iprcua.  They  observed  the  microzoospores  attach  them- 
'  1  pairs  by  their  beaks,  but  after  a  time  these  separated, 
hey  also  met  with  pairs  partially  united  together,  and  iheM! 
ly  consider  lo  be  monstrous  conditions  by  which  Areschong 
I  boen  misled.  On  the  other  hand,  they  satisfied  them- 
Ives  that  the  microzoospores  are  incapable  of  germination, 
I  were  consequently  unable  to  atirthote  to  them  any  func- 
fi.  Thuret  found  the  zoospores  of  Etileromorpha  clathrala 
(dus  r^unis  deux  a  deux  par  le  rosire."*  and  this  hns  been 
'  irded  an  a  moiiBtrous  condition.  In  ClaJophora  tjlomtrala  , 
jhii  obterved  the  fusion  of  two  to  tivc  zoospores  into  «i 

'  Loc.  cil..  p.  143.  '  Supra,  p.  SO*. 

*  *  Kim.  Soo.  So.  N'lt  lie  dicrbonrfi,'  l&Ti,  p.  379. 
«  '  Ana.  dtu  Sd.  HtX^  St  aide,  xii^ii  !(•  Sit. 
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rotating  mass.'     In  Hydrodictyon  lie  also  figured  a  (It 
spore.     In  nil  these  genera  in  whitli  ihese 
have  been  observed  norlnal  conjugation  is  now  belie' 
take  place.     It  is  very  difficult  to  suppose  that  the  two 
have  nothing  to  do  with  one  another. 

Sydrogastrea. — Rostafinski  has  made  a  most  iiiten 
discovery  respecting  Hydrogaatrum.    This  curious  little 
has  hitherto  been  placed  amongst  the  Siphophycete.*   It ' 
out,  however,  not  to  belong  to  the   Oosporta:,  but  to 
Zygospores.     The  resting  spores  which  have  been  di 
by  Cienkowski  under  the  name   of  Protococcua  boS 
vrhen  placed  in  \vatpr,  give  origin  to  zoospores  which  i; 
diaiely  conjugate.     This  takes  place,  Ri 
with  sufficient  precision  to  enable  it   to  be  employed 
L'lass   demonstration.     Inasmuch   as  Sorokiu   has   oh*t 
conjugation  iu  the  Chytridineous  genus  Tctrachytritii 
ntay  be  suggested  that  the  real  affinity  of  Hydrot/asli 
with  the  ChytridieeB.     There  will  then  be  a  relation  bvV 
Hydrogastrea  and  Ckytridiea  amongst  Zygosporna,  siL-,^_ 
to   that    between   Siphophycea    and    Sijihomyaetet    amoi^ 
Ooaporea. 

Rostafinski  proposes  that  Sach's  ZTaosFORB;e  should  be 
divided  into  Isosporete  and  Conjtigala,  the  former  grou] 
contain  all  forms  in  which  the  conjugation  of  zoos] 
occurs.  What  Areschoug  terms  a  zygozoosiiore  he  pn  ^ 
to  call  an  isospore.  There  can  be  no  doubt  that  this' 
pleasanter  terminology  to 

Vohocincee. — The  observittions  of  Carter  upon  EutJvnna 
have  been  confirmed  by  Gorniankin.* 

SiphophyceiB. — In  Bryopsts  Juncxewski  and  lloslafinNki 
consider*  that  ihe  bodies  which  I'ringaheini  supposed  to  he 
the  nntherozoids  {lupra,  pp.  313,  314)  are  really  parasitic 
Chytridineous  organisms.  It  is  an  open  question  so  f~^ 
whether  Bryopgis  may  not,  like  Hydroyastrum,  turn  (ttti" 
belong  to  Ihe  Zygoaporeit.  The  zoodporea  aUo  I'xhihiH 
propensity  to  "agglomerate,"  and,  judging  from  utbei 
stances,  this  suggests  the  probability  that  thoy  conjtq 
also.  ; 

Phxoaportix. — Janczewski  and  Huftafinski''  •tudted  \ 
spores  of  various  species  at  Cherboui^  during  187S,  ij 

'  I  hnrc  cnpir4  onn  insliuien  from  liim  (reprc,  p.  30SJ. 
bnvciiut  «  I  arier  '  Conjugation.' 

'  E.  Pirdlt  hu  given  »  ■Imiigclj  errooeous  iccaunt  of  it*  li 
•  UreviUn.'  vol.  i,  pp.  1U3-10S. 

*  S»pfa,  p.  307.  *  Aqira,  p.  SIO ;  RMtAlloiki.  1.  fk,  fM 

•  Lee.  at,  f.  375.  •  Lm.  cit.,  p.  371.  ■ 
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especial  reference  to  the  possible  occurrence  of  conjugation 
amongst  them.  They  failed  entirely  to  detect  anything  of 
the  kind,  the  zoospores  coming  to  rest  and  germinating 
within  twenty-four  hours.  They  conclude,  therefore,  that 
the  problem  of  the  sexuality  of  Phaosporea  will  be  solved, 
not  by  the  further  study  of  the  zoospores  of  these  algse,  but 
by  the  detection  of  female  organs  which  have  hitherto  eluded 
observation. 

I  must  conclude  with  an  historical  reclamation.  I  am 
indebted  to  Dr.  Carpenter  for  pointing  out  to  me  that  in 
1848  Thwaites^  indicated  that  sexuality  existed  in  its  most 
generalised  form  in  conjugation,  a  view  of  which  I  attri- 
buted the  first  conception  to  De  Bary  {supra,  p.  299)  ten 
years  later. 

I  may  also  add  that,  as  early  as  1854^  Cohn  pointed  out 
the  morphological  parallelism  which  exists  amongst  Thallo- 
phytes  in  which  chlorophyll  is  present  and  those  in  which 
It  is  absent. 

W.  T.  Thisblton  Dyer. 

^  'Ann.  Nat.  Hist./  8nd  series,  vol.  i,  p.  163. 
' '  Nov.  Act.  Acad.  Nat.  Cur./  vol  xxiv,  p.  141. 
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December  ind,  1874. 

A  PAPKB  was  read  by  Dr.  Hudson  "  On  tbe  Discovery  of  M 
New  Male  Rotifers."  The  author  deacribee  the  male  of  Laeinuh. 
toeialii,  which  he  obeerved  in  numbers,  &s  hatched  from  tbe  <■ 
of  one  female.  He  deacribes  it  as  consistixig  of  little  eUe  tbi 
large  teatiB,  ending  in  a  hollow  cylindrical  penis,  and  uoarlySl' 
the  whole  interatu  space  of  tbt;  body.  Of  mouth,  cesophii 
mastai,  or  stomach,  it  has  not  even  a  vestige.  There  is  s  ll 
nervous  ganglion,  giving  off  nervous  threads  to  tiro  red  eyes  1 
a  dorsal  antenna.  Tortuous  tubes  with  vibratile  tags  were  vitf 
above  the  testis,  and  could  be  traced  partly  down  tbe  aniin 
sides  ;  while  above  the  testis,  betwt*n  it  and  the  ganglion,^ 
repeutedlv  seen  the  delicate  outlitie  of  a  contractile  vesicle,! 
really  holding  its  normal  position  with  respect  to  the  testis,  J 
only  apparently  thrust  out  of  its  proper  place  by  the  niooat' 
site  of  that  organ.  Large  cilia  could  be  seen  lining  the  |  ~ 
through  which  the  penis  could  be  protruded,  aa  wdl  as  t 
which  terminated  the  short-jointed  foot. 

Tbe  male  of  Floscu'aria  eampanulata  was  also  obiierved,  aofl 
the  author  regards  the  dicpcious  character  of  these  two  geuea 
established.  lie  discusses  the  bearings  of  these  facta  oa  I 
soologieal  positiou  of  the  JBotifera,  I'igures  are  also  givoiF 
the  males  of  Notommata  brachionut,  and  of  a  new  spec' 
Atplanchna. 

A  paper  was  taken  as  read  by  Dr  Bchmidt,  of  New  OriJ 
on  "  The  Development  of  the  Smaller  Blood-vesBcla  in  thr  Ila 
Embryo."  It  contained  the  results  of  obsprvations  made  at  diflVa 
dates.  According  to  the  earlier  observations  the  Ibrniation  ofl 
smaller  blood-TcsBels  appeared  to  take  place  in  two  itilTeJ 
modes.  The  one,  belongitig  to  the  earlier  mode  of  dcvelap^ 
was  observed  to  consint  in  a  coalrxcence  of  ccrlnin  celhi,  H 
by  the  otiierii,  at  a  suuiewhat  laler  periud,  tbe  rurniatiun  t 
blood-vesnels  was  eflVctcd  by  the  fusion  uf  certain  i!}nndl«^ 
bodies.  Tiie  author  believes  loth  obserratioas  to  be  ca|| 
the  difCR'iHUicy  being  merely  apparent. 

On  December  Otii  a  "  acientillo  evciuii(  "  was  helcl. 
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January  6'*,  1975. 

CbabIiEs  Bbookk,  Esq.,  F.a.S.,  Preaident,  in  the  chair. 

Dr.  W.  M.  Ord  read  a  paper  on  "  Studies  in  the  Natural  Histoiy 

of  the  Common  Urateo."     The  author  deecribeJ  some  of    the 

fornii  UBumed  by  urate  of  soda  and  urate  of  ammonia,  both  as 

occurring  in  pathological  conditions  and  as  produced  artificiaUy. 

A  paper  by  Dr.  Pigott  "  On  the  Invisibility  of  Minute  Diffract- 
ing boiJieB,  caused  by  Excees  of  Aperture,  nod  upon  the  Develop- 
ment of  Bkuk  Aperture.TeHt-biuida,  andDiffraction-Binga,"  was 
also  read. 

February  Srrf. 
CtiAfiLEB  Bhooke,  Esi].,  F.E.S.,  Preeident,  m  the  chair. 
The  following  gentlemen  were  elected  as  officers  and  Council  for 
ensuing  year;— 
"     iWaai,— Henry  Clifton  Sorby.  F.E.3. 

i*rMi.ien(».— Robert  Braithwaite,  M.D.,  F.L.8. ;  Charlea 
ke.  M.A.,  F.K-S.  ;  John  MiUar,  L.tt.C.P.,  F.L.S.;  WUIiam 
Carpenter.  M.D.,  F.E.S. 

3Vea«arw, — John  Ware  Stephenson,  F.E.A.S. 
(Sewftaw*.— Henry  J.SIai;k,F.G.8.;CharlesStewart,M."R.C.8., 
,L.S. 

Council, — Frank  Crisp,  LL.B.,  B.A. ;  John  E.  Ingpen ; 
Samuel  J.  Melntire;  Henrv  Lee,  F.L.S. ;  William  T.  Ley; 
Henry  Lawaon,  M.D.  ;  John  Matthews,  M.D. ;  George  Shad- 
boll;  Charles  Tyler,  F.L.S. ;  FrederiL'  H.  Ward,  M.E.C.S.; 
Francis  H.  Wenham,  C.E. ;  Charles  F.  White. 

The  Secretary  rend  the  Treasurer's  annual  statement  of  accounts 
and  the  annual  report  of  the  Council.     It  appeared  that  seven- 
teen Fellows,  one  Corr-a ponding  aud  one  Honorary  Fellow,  bad 
m  elected  during  the  year,  while  ten  Fellows  and  one  Associate 
Idied.    The  financial  position  of  the  Society  was  satisfactory. 
The  retiring  President  delivered  an  address,  in  which  be  made 
some   remarka    upon  the    improvement    in  object-glaases.     He 
said— 

"  The  past  year  has  been  marked  by  decided  improvement  in 

oliject-glaases,     A  remarkably  Hae  one-eighth  has  been  made  by 

HjIJessrs.  Powell  and  Lealaud,  with  an  avowed  single  front  lenn  ; 

Hibqt  how  far  its  principle  of  construction  may  agree  with  or  dilfer 

^^^0ju    that  previously  enunciated  by  Mr.  Wonhani  cannot  at 

^■teeoeut  be  stated,  m  its  construction  baa  not  been  made  public. 

The  image  formed  by  this  lens  bears  amplification  by  very  deep 

eye-piei'ea  excoedinijly  well,  than  which  there  la  no  more  certain 

test  of  lirst-rate  dolimtion.  i 

"  In  the object-glaaeea  constructed  upon  Mr.  Wenham 'b formula 
cun»iderably  increased  flntnuas  of  field  has  been  obtained  by  substi* 
tuting  two  plauo-convct  lenses,  of  proportionately  Icbb  curvature. 
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writer  has  io  hie  poBseHsioti  a  one-aeventh  on  the  unprored  ntfl 
luid  can  without  hesilation  affirm  that  it  ia  superior  in  defiDlff 
and  far  superior  in  cleamess  and  absence  of  fo^  or  milkineif 
any  other  objective  he  po^eesBes,  these  conipnsing  a  onc-MXthfl 
one-eighth  by  Andrew  Boss,aoiie-foiirthiuidone-tHe]ith  by  3ff 
Boss,  Aod  a  oue-aixteenlh  and  one- twenty- fifth  by  Powell  1 
Lealaod ;  all  coneidered  Ilret  rate  by  theit  respective  mftkei 

March  Zrd,  1875. 
H.  C.  SoHBT,  Esq.,  F.E.S.,  President,  in  the  chair. 

Mr.  H.  J.  Slack  made  eome  remarks  upon  tbe  organism  pre- 
vioualj  exhibited  by  Mr.  BadcocJc,  and  thought  to  be  tbe  eani^^L 
Jlitcephultm  polymorphwt  of  Von  Baer,  and  believed  to  have  0^^| 
from  a  fresli-water  tnoeBel.  Mr.  Slack  quoted  abstracts  an^^H 
hibited  figures  from  Von  Baer's  paper  (in  the  '  Kots  Acta^  ''^^l 
Leopold  Carolineati  Academy  of  Bocn,  for  1826,  p.  570)  i^^^| 
lelt  no  duubt  oti  his  miud  of  the  identity  of  Mr.  Badc^^H 
specimen  with  thdt  described  by  Ton  Boer.  ^^| 

Another  species,  Bucephalu*  Haimeanui,  had  been  describf^^H 
Laca£e-D  lit  biers  in  the  '  Annates  des  Sciences  Naturelles,'  ^^| 
B^rie,  tome  i,  who  found  the  abdominal  organs  of  njl^^H 
and  cookies  completely  invuUed  by  the  aporocysts  of  ^^| 
parasite.  Other  descriptions  of  this  species  had  been  publi>h4^^| 
Claparede  (' IteobaclitungOD  iiber  Auatomie,  u.  ».  w.,  ai)^^| 
Kiiste  von  Normandie,  18C:)),  and  Aif  Qiard  (-  Coi^H 
Bendua.'  Aug.  17,  1874).  ^M 

Mr.  Uadcock  thought  that  the  animal  descriVd  by  him  ^H 
not  he  identified  with  Von  Baer's,  though  it  might  belong  t^^H 
same  class  of  animals,  and  stated  that  Professor  Huitey,  n)H^^| 
first  suggested  its  identity  with  Bvcfphatut  pofgmorphut,^^^ 
since  doubted  this.  ^^H 

Dr.  Q.  W.  Royston-Pigott  read  a  paper  "  On  the  Princiji^^l 
Testing  Object-gkssea  by  the  Coloured  Imat>ej  prodace^^f 
Befieiion  from  a  Globule  of  Mercury  and  ou  Eidola."  ^^H 

Mr,  Wenham  explained  to  the  meeting  a  new  "  Uethi^^H 
Obtaining  Ohlique  vision  of  Surface- structure  under  the  Ui|^^H 
Powers  ot  the  Microscope."  ^^H 

April  7lh,  1875.  ^| 

H.  C.  Souhy,  Esq.,  F.K.S.,  President,  in  tbe  chair,  ^H 

A  paper  by  tbe  ilev.  W.  H.  Oallinger  and  J.  Drradalv,  ]^H 

on  "  Further  Itcscarclies  into  the  Life-hlstury  of  Utc  MoO^^I 

was  taken  as  read.  ^^H 

This  paper  completed  the  series  commcnoed  aome  fimr  j^^| 

beforeon"TbeDfvolopmcutalllistoryofM<)i>.i.U  "   n.'f«nit^M 

the  chief  forms  which  they  had  obMirrcd  s '"^1 

tim«s  in  tho  maceration  of  animal  tissue'',  ^j^l 
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f  their  snccesBiTe  appesrance  in  the  fluid,  without  Bupposing 

Ut  ono  form  was  developed  out  of  another,  i.  e.  without  having 

tocouree  to  the  startling  hypothesia    of  beterogenesis.      Their 

observatianB,  thej  are  bound  to  aay,  gave  no  countenance  to  this 

doctrine.      Ou  the  coDtrory,    the  Jife-cycle   of  a  mouad  is  aa 

^^^pdl;  cifcumBcribed  within  deGned  liinita  as  that  of  a  inolluBc 

^^Ba  bird.     There  is  no  indication  of  any  unusual  or  more  intense 

^^^fttboda  of  specific  mutation  than  those  resulting  from  the  secular 

^^■DCeaaes  involved  in  the  Darwinian  law,  which  is  held  to  furnish 

the  only  legitimate  theory  of  the  origin  of  species. 

They  do  not  agree  with  Billroth  as  to  the  sameneas  or 
monotony  of  specific  forms  in  putrefying  animal  matter.  This 
toaj  be  true  in  the  earlier  styles  of  putrefaction,  but  not  in  the 
Liter,  when  flagellate  forms  appear,  sometimes  extinguishing 
the  bacteria  and  their  congeners,  and  play,  as  the  authors  believe, 
an  important  part  os  active  agents  of  putrefaction. 

The  life-cvde  of  several  forms  having  now  been  traced,  it  ia 
seen  that  in  no  instance  was  the  continuance  of  the  species  main- 
tained without  the  introduction  of  a  sexual  process,  a  blending 
of  what  were  shown  in  the  sequel  to  be  genetic  elements. 
KThe  experiments  as  to  the  effect  of  heat  on  the  monada  and 
X  apores  uniformly  established  an  important  fact,  vii. 
1  the  spores  resist  heat  much  better  than  the  adults,  A 
bperature  of  150°  F,  was  always  found  to  destroy  utterly  all 
\  adult  forms,  while  the  spores  resulting  from  sexual  genera- 
ti  have  a  power  of  resistance  to  heat  which  is  greater  than  this 
"  B  proportion  of  eleven  to  six  ou  the  average.  "  TkU  appears 
"they  say,"  lobetheceryeiieneKoftkequMtitmofBiogBTtegU 
9  Abioffenetit.  In  some,  at  least,  of  the  septic  organisms 
IS  are  demonstrably  produced,  and  these  spores  can  resist  a 
tB])erature  nearly  double  that  of  adults  on  the  average  ;  that 
hich  some  con  resist  is  S8°  F.  above  the  boiling  point  of  water." 
This  is  in  harmony  with  the  experiments  of  Roberts  and  the  later 
ones  of  HuiEinga. 

The  President  read  a  paper  "  On  some  New  Contrivances  for 
the  Study  of  the  Spectra,  and  for  Applying  the  Mode  of  Spectrum 
Analysis  to  the  Microscope."  He  exhibited  ond  explained  a  new 
apparatus  for  employing  an  ordinary  eye-piece  in  connection  with 
R  slit  and  prisms,  and  also  the  binocular  spectrum  microscope. 
,  Sorby  still  employs  the  quartz  interference  scale  for  tlie 
uurement  of  bands,  but  proposes  for  the  future  to  adopt  the 
n  now  employed  in  the  cose  of  luminous  spectra,  and  express 
rthing  in  terms  of  wave-lengths.  For  this  purpose  he  has  con- 
flicted 0  table  giving  the  wave-lengths  of  every  one-eighth  division 
mltia  quartz  interference  scale,  so  that,  having  measured  the 
vtion  of  any  part  of  the  spectrum  by  means  of  this  scale,  he 
■  at  once,  by  the  table,  express  everything  in  terms  of 
bionths  of  a  millimeter  of  wave-length.  Ue  proposes  to  publish 
p  table,  and  also  the  means  of  correction  for  other  scales  not 
«ljr   corresponding,  so  that  every  observfic  vaK^  %l'e^^%%% 


4 
4 

I 


I 

I 


406  PHOCGEDINGS  OF  80CIBTIM. 

meaBuremeDts  made  by  his  own  scale  in  accuntte  vove-lengthi. 
Some  mteresting  relations  of  spectra  are  at  once  showa  by  tba 

ware-length  method.  ^^M 

May  5lh,  1875.  ^H 

H.  C.  SoRBY,  F.R-S.,  President,  in  the  cliiiir.  ^* 

Mr.  Slack  read  a  paper  "  On  Angle  of  Aperture,  and  its  Bels- 
tioDB  to  Surface- markings  and  Acciimte  ViBioD,"  in  which  he 
advocated  the  use  of  objectives  with  a  emiill  nogle  of  apertun 
espeeiall;  by  naturalists  and  physiologists,  thinking  that  opticiaiii 
had  been  encouraged  to  make  eiceasive  apertures  substitute*  for 
good  corrections.  He  referred  especially  to  the  Ligb  powen 
made  by  Zeiss,  of  Jena,  with  a  small  angle. 

The  President  eipresaed   his    eutire  concurrence  with 
Slack's  remarks. 

Mr.  Stephenson,  Dr.  Pigott,  and  Mr.  Stewart  Ppoke  1 
of  the  glasses  of  Zeiss. 

A  paper  by  Dr.  Braithwaite  "  On  BogMosaes"  wm  taken  as  rewl. 

On  April  2ist,  1675,  a  "Scientific  Evening"  hh  held  in  tkio 
Library  of  King's  College. 

Juae  2nd,  1S75. 
Chableb  Bbookb,  Esq.,  F.B.S.,  V ice- Prcsi dent,  in  the  ( 

Mr,  Stephenson  exhibited  and    explained   "  A  Scale  taem 
Measurement  of  Angular  Aperture." 

Mr.  Stewart  made  some  remarks  on  Buerphaliu  potymorpki 

Mr.  Slack  read  a  paper  "  On  the  Use  of  Sir.  W  cnham'a  " 
Illuminator." 

The  proceedings  were  then  adjourned  till  October. 


Mesicaj.  MicnoacopiCAL  Sooixrr. 
Friday,  March  I9<A,  187iS. 
Dr.  J.  P,  Pt-wx,  President,  in  the  chair, 
Sptfid/  Cord   in   Iii/atitilt  OonpiUiiont. — Dr.  Sidney  ( 
eibibited  spucimcns  from  the  com  of  a  child,  a^t.  G  muntlu, 
in  convulsions,  scrandury  to  cancnim  oris.     Ho  An      "^  * 
dilatation  of  titc  cnpillaric*  iind  small  rriiul   of  the  • 
in  ihr  commiwurui  part  of  thu  gruy  uornua,  ami  imr 
cular  spauei,  tlin  maximum  of  enlargement  being  Ii 
tncdQlla,  particularly  uoar  the  uuntrol  canal,  but  Ihii  O 
its  uiiiihfilial  lining  aocmcd  i/vrfuvtly  healthy.     Hft  e 
paiTMOuUr  tlihUatiuaa  are  matt  pruhotily  aeoaodaiy  la  |W  a 
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(ioDB  and  not  tbeir  cause,  but  due  to  over-disteneion  of  the  vessel* 
dunog  bypemmia  of  the  conl,  and  drev  attentioo  to  the  sitnilarity 
i  the  appeaninces  dow  Been,  to  those  described  by  Dr.  Dickenson 
i  M(w  of  diabetes. 

F'Mr.  Needbam  has  observed  the  samechangeB  in  the  brain  in  coses 
^  bvdrophobia,  and  in  cases  of  heart  disense  where  tbtire  had  been 
intu  congestion. 

kXhu  President  thought  the  changes  described  not  nncommonj 
Uy  were  mentioned  long  ago  by  Duraud-Fardi-l,  as  owing  to 
wasting  of  the  brain  in  old  age,  and  lately  by  Dr.  Luckhart  Clarke 
in  paralyiis  of  the  ineane.  These  appearances  may  not  be  patho- 
gnomic, and  Dr.  Dickinson  could  not  find  them  in  the  parts  of  the 
brain  vbicb  when  injured  canse  diabetic  coodition  ;  they  are  found 
too  in  seeniingly  healthy  briuns.  Hifl  lirst  dtscribed  the  perivas- 
cular spaces,  and  by  some  they  are  considered  lymphatic,  but  the 
name  is  usually  given  to  the  tunica  adventitia  of  the  artery  scpa- 
rtiledj  and  under  diseased  conditions  filled  with  blood  or  infliun- 
tuatory  material.  Id  tfae  case  given  it  was  not  likely  the  spaces  were 
owing  to  simple  mechanical  distension  of  the  vessel,  for  if  so,  why 
should  the  vessel  not  remain  distended  P  tt  would  scarcely  again 
collapse.  They  were  more  ensily  esplainad  by  wa:iting  of  the  brain 
aabstance,  and  consequent  tilling  of  the  perivascular  spaces — 
whether  tunica  adventitia  or  not — with  serum,  since  a  vacuum 
cannot  esLit,  and  this  wasting,  a  severe  illness,  or  bad  feeding 
mitf  ht  bring  about. 

Dr.  G-reeufield  had  always  observed  a  catarrhal  oouJition  of  the 
central  camd  of  tlie  curd  in  cases  of  convulsions  ;  and  what  the 
President  described  as  tunica  adventitia,  be  thought  an  additional 
structure  to  help  support  the  vessel. 

Dr.  Oouplaud,  in  reply,  stated  he  had  in  preparing  the  spinal 
cord  preserved  it  first  for  twenty-four  hours  in  spirit  and  water,  and 
then  in  weak  chromic  acid.  He  did  not  know  if  the  child  were 
j^^Mully  nourished,  nor  how  long  it  had  been  ill. 
^H^  Urate  qf  Soda  in  the  Meart. — Mr.  Ward  eiliibited  a  specimen 
^^Mierv,  in  a  gouty  subject,  the  coronary  artery  was  found  plugged, 
^^Bte  plug  containing  acicular  crystals  of  urate  of  soda.  Death  was 
^^Eidaen,  from  rupture  of  leit  ventricle ;  the  heart  subBtauoe  was 
^Kable. 

5^  The  President  had  seen  sudden  death  in  coses  of  plugging  of  the 
~  coronary  artery. 

Dr.  ureenlield  stated  that  fatty  change  in  the  heart  was  said  to 
follow  plugging  of  the  coronary  arteries — he  had  not  observed  it 
nnifornity.  He  quoted  Dr.  Quaiu's  cases  of  plugged  coronary  artery ; 
'~    "  death  was  from  ruptured  be»rt, 

,  tiolding  Bird  asked  if  any  chemical  test  had  been  applied 

's.     He  had  once  succeeded  in  obtaining  under  tho 

'  the  addition  of  weak  acid,  crystals  of  uric  acid,  from 

rystals  of  urate  of  soda  contained  in  a  ( 

...Wage. 

ff  ydy  in  reply,  twl  not  apulicd  aiij  ctic^io^  tCtiVvV'^.^ 


408 


FBOCEEDIKGS  OF  SOCIETIES, 


IT  which  ooronarj  ^rterj 


eabstance  was  not  fatty,  and  he  did  oot  knc 
was  plugged.     The  crystals  did  not  polarize. 

Blood  Orygtali  from  Bat,  eihibited  by  Dr.  Pritohftrd,  were  oh. 
taiocd  after  killing  the  animal  with  ether :  a  drop  of  the  blood  with 
water  is  placed  in  a  glajs  cup  and  covered  at  odcb  ;  ou  coaguJaiiun, 
the  crvstals  are  seen  in  the  spaces  bet  weeu  the  fibrin,  iruemcnttd 
thus  tbey  keep  a  long  time,  being  in  vacuo. 

Myxoma,  a  g|)ecimeii  exhibited  by  the  President  io  which  ths 
connecting  Alarnents  were  apparently  tubular  and  not  merely  u 
oiten  described,  flat  or  thread-like  procesBes.  The  preparation  wu 
in  glycerine,  but  the  same  ajipearance  was  seen  when  fresh,  Tbe 
specimen  is  figured  in  'Trans.  Path.  Soc..'  Tol.  sx,  p.  3-U,  and  m 
Jones  and  Sicveking'a  '  Pathological  Anatomy,'  2Dd  ed.,  page  1"" 

Friday,  May  2\st,  1875. 
Dr.  J.  F.  Paysb,  President,  in  the  Chair. 
Fatty  Deyetteration  ofMutclf, — Notes  on  this  subject  wer 
by  Dr.  Kesteven.  Ke  observed  that  the  eipreis»ion  "fi 
degeneration "  as  usually  employed  was  a  misuomer ;  that  the 
chnuge  is  one  in  which  oa  a  matter  of  fact  fat  plays  no  part  at  all. 
Instead  of  fatty  matter  the  degenerated  muscres  eshibit  a  diuji' 
tegratioQ  of  the  contents  of  the  muscle  fibrils,  obliterating  their 
striation.  Along  the  centre  of  theoe  are  to  be  aeen  dark  Drown 
or  black  granules  of  a  pigmentary  character,  not  removable  by 
ether  or  alkalies.  The  change  begins  and  ends  in  the  fibrils, 
and  ia  very  distinct  from  the  fatty  condition,  in  which  tbo  fibrib, 
retaining  their  etriation,  are  separated  by  depoaition  of  wlpoi« 
tissue.  The  latter  form  of  disease  ia  more  or  less  ossuciatird  with 
ohoDges  in  the  nervous  centres,  while  in  the  former  it  ia  not  M). 
Preparations  and  illustrative  drawings  were  eiliibited  by  the 
autlior  of  muscular  atrophy,  pseudo-muscukr  li.vpurtropbj; 
rupture  of  the  left  ventricle ;  infantile  paralysis,  and  the  so-cr"^^ 
fatty  degeneration. 

llie  President  and  several  of  the  memben  took  part  9 
discussion  that  followed. 

Myeliiit. — A  paper  on  this  subject  by   Mr.  D.  J. 
was  read  by  the  President,  wliich  is  printed  entire  at  [   _ 
of  this    number  of    the    '  Quarterly   Journal  of   Microacd 
Science.' 

AfU'r  a  brief  discussion  on  the  paper  Mr.  Grorc*  At* 
and  exhibited  Crouch's  improved  fine  adjustment  fur  tnicn 
stands  made  on  the  Continental  model,  in  which  f^TMt  stabililjr 
waacombinc<i  with  Ms^  and  n^gulor  motion,  thcpmntaorEncttiMi 
being  reduced  to  a  minununi.  He  alio  descnhud  a  oeatoring  sub* 
itnge  arrugement  for  tho  same  stand. 
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ybiervatioin  a»  to  the  Appearance  of  IJejragonal  Marking*  on  Pitl- 
villi  ofFlie*'  Feel. — Mr.  Porte  drew  atlentioQ  to  the  beiagonal  and 
lozenge-shaped  markings  fre<juently  observed  on  the  under  surface 
of  the  puivilli  of  flies'  feet.     He  couaiderei  that  this  appeariuice 
had  been  in  reinterpreted,  and  that  the  markingB  are  not  eomigs- 
tiuna  of  the  membrane,  but  are  reallj  produced  bj  the  compression 
of  the  tubalar  hairs  with  which  the  under  surface  is  clothed,  like 
^jelvet  pile.     He  pointed  out  a  portion  of  the  foot  which  waa  torn 
Htod  which  exhibited  the  hairs  separated  alittle  from  one  another 
^^fcd  retaining  the  hesogoDal  shape  produced  by  the  compression.      I 
^^p  Diatomtfroma  Mi-ethwater  Deposit  found  in  Vancouver's  Island. 
^'^Bev.  E.  O'Menra  reported  im  a  sample  from  a  freshwater  diato- 
inaceoun  deposit  recently  pent  by  the  Club's  corresponding  mem- 
ber, Dr.  Moss,  B,N.,  found  nn  Vancouver's  Island.    Mr.  U'Meora 
called  special  attention  to  one  form,  which  occurred  with  tolerable 
"  jQuency,  identical  with  that  which  a  few  meetings  previously  he 
i,  submitted  to  the  Club,  found  by  him  in  Lough  Neagh,  near 
irgan,  and  named  by  him  Navicvh  Kitloniana.     This  species 
\  beeu  previously  described  by  Mr.  KittoD,  who  conaidered  it 
mtical  with  Navicula  americana,  Ehrenb.,  but  Mr.  O'Meara 
Iwiog  had  the  opportunity  of  iu»pecttng  some  specimens  of  the 
^rt-named  species  (kindly  supplied  by  Mr.  Kitton),  he  considered 
Ut  the  form  in  question  is  distinct  from  Xav.  Bacillum,  but  iden- 
1  with  Nav.  americana ,-  in  the  former  the  frustule  \a  much 
tUer,  perfectly  linear,  and  the  strite  oiteod  much  nearer  the 
.dian  hnc  ;  in  the  latter  the  frustulc  is  constricted,  the  band  of 
rite  not  reaching  the  median  line. 
Zoonpore  Oondition  of  NoctHuca. — Dr.  Moss,  B.N.  (correspond- 
ing member  of  the  Club),  showed  some  elegant  drawings  of  the 
Kooapore  condition  of  Noctiluca,  which    be   had    independently 
^■orked  out,  at  the  time  unaware  of  Cienkowaki's  Memoir,  in 
^Uiultze'e    'Archiv    f.   mikr.    Anatomie,'    descriptive    of  their 
^Btebpment. 

^B  JZof>/i»-  ailrinut,  exhibited. — Dr.  J.  Barker  eihibited  a  rotifer 
^K  counidered  to  be  Boliffr  eilrinus  ('  Pritch.  Infus,'),  the  trocbal 
^Hus  less  separated,  the  body  more  yellow -coloured  than  in  B. 
^Btl^am,  and  showing  longitudinal  nticie. 

^B  Coimarium  holmieme,  fi,  Lundell,  and  Cotm.  aneeps,  Lundell, 
^Bto  to  Ireland. — Mr.  Archer  recorded  the  occurrence  in  the  same 
^Ktbering  and  showed  examples  of  Co»itiarium  holmirnse,  ff.  Lun-  I 
^^Hl  ('  Do  Desmidiaceis,'  p.  40,  t.  II, f.  20),  and  Cosmarium  ancept,  I 
^Banaell  ('DeDesmidiacei^.'p.  48,  t.  Ill,  f,  4],  both  seemingly  new  i 
^K  Britain.  They  nerc  taken  on  Bray  Head.  Tbo  only  previous  1 
^Hwraplea  of  CWi.  holmientf  he  bad  seen  were  those  broughU 
^Mpi^hriViiiJli  rf  thii Bl)in% try  Dr.  Bftckei  aal2iE.CGQ«%\«Mhfl 
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undw  hi* 

'g'r  — wi»  I 


identity  there  could  be  no  doubt,  as  both  their  epecin 
those  from  Brny  Head  quite  agreed  in  every  det&ilwith  hua 
description  and  figure  (I.e.).  Mr.  Archer,  as  ta  the  latter  R| 
must  quite  concur  with  Hr.  Lundell  in  placing  C.  antrp*  h 
murium  and  cot  in  EuiLstruui.and  for  tbe  renaous  girco  if 
Buihor'a  work. 

April  22nJ,  1875. 

Retting  Spores  of  Yoi/>(u ^lobator  shown  bg  Dari-groiuMt Iltnmimt^ 
tion, — Dr.  J.  Barker  showed  the  yellow  restiug-spore  of  Fehwi 
globator — the  so-called  "  Vulvoz  aureus  ; "  also  a  copJoua  Dumbei 
of  Ciamplea  in  the  ordinary  ebaructeristic  conditiua  undw  hi* 
dArk-grouud  illumination,  by  which  they  wertj  choruiingljr  i 
the  coloration  shining  out  brilliantly. 

Puccinia  Malvacearuta,  Corda,  neuj  fo  Ireland. — 3tfr. 
showed  examples  of  Pwiciaia  Maloawarutn,  Cords,  which  fi 
curredon  Hollyhocks  in  hie  garden  and  threatened  their  d  __^__ 
tion,  this  being  the  first  record  of  this  Hollyhock-peat,  jto  I 
Ireland.  The  plants  had  beengronn  from  seeds  uhtwtucd  frum 
England ;  Mr.  Pim,  therefore,  suggested  the  question.  Can  tliu 
germs  of  the  Fuccinia  have  been  already  in  the  veeda,  a  thoso  of 
Cystopus  are  stated  by  de  Bary  to  find  thctr  way  into  cciUin 
Cruciiene  through  seedu  i  The  present  example  quil«  agned 
with  the  figures  given  in  '  Orevillea,"   Dec,  187-1. 

Secliont  qfLeaoesofPijiua  Palloniana  and  P.  HookeriaHa,  etU- 
£iteii.-~Dr.MuKab  showed  sections  of  the  leaviisof  i'uM  (l^oga) 
Pattoniana  and  P.  Jlookrriana,  and  pointed  out,  the  duracten 
by  which  these  two  species  might  be  dinting uinhed. 

Spieuies  of  Eawaonia  thgitna,  Wright,  exhiliud. — Mr.  ' 
A.  Wright  exhibited  apeuimeus  ot  the  spicuUa  i  "  " 
eln^aiu,  Wright  =  Calicella  eltyant.  Gray. 

Naticula  Barkeriana,  n.s.,  0"iA.. ,  exhibited atuldetcrihtd.-^ 
£.  O'Meara  drew  attention  to  the  details  of  a  new  N4I 
found  by  him  sparingly  in  two  distinct  localities,  namolj,  I]| 
Co,  Dublin,  and  the  Breeches,  near  JJcwcasUe,  Co.   Wi|| 
The  valreiHlineor,  elliptical,  gradually  attenuated  towards  1 
duced  ends  ;  airia)  fine,  close,  Unear,  distinctly  radiate, in teni 
UDBtriatt\  space  wide  in    the  middle,  extending  DMrly   { 
margin,  median  line  terminating  at  the  central  noduw  ui 
gated pear-likeeipnnsions,    Length,  l)U32'';  breadth,  OOl-t".^ 
form  might  ou  ca«i:At  inspection  be  i.Kiiift>uiided  with 
lalifucula,  Kueti.,  but  on  closer  examination  will  bu 
differ  in  the  following  details  of  BtrucUmi:  the  l»uiatc 
iipacc  between  the  inner  cnjds  of  the  striu  iniuiu' 
ends  instwd  of  being  simple  are,  iu  tills  oajie,  1 
stria:  are  much  eoiLrser  and  rudinle.    Bcnidea,  the  ft 
wbilat  yap.  latitttmtla  is  incidental  <^•  frt'iihnalcT. 
proposed  to  dciiignutetlie  Bpedi'n  .''     '     '     ': 

StriKtun  t^Spinr  of  Utrons}/'  .V.  Agj 

!.  W.  SuuzkiiiUiiili  aluncftvl  ■-- 


Mr.H.^ 
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*  armieer,  A.  AgasB.     Tbe  spineB  of  this  speciestire  yery 

tka  those  of  Echmometm  described  in  the  Club  Minutes  of 
St^tember,  1874,  but  may  be  diHtiDguished  &om  them  by  the 
radiatiiig  "  epokoe "  of  rotii:ular  tissue  being  united  by  Uteral 
nrolongntiouB  of  aitnilar  structure  in  S.  armiger,  whereas  in 
Echiuotnetra  they  are  connected  by  aseriee  of  solid  bars,  which 
are  not  joined  to  une  another  by  any  reticulation. 

Conjugated  Stale  of  Slauronein  phceniefnleron,  exhibited.— Mx. 
Arcber  afaowed  the  conjugated  state  of  SlaaroneU  phanieenteron 
quite  the  aame  bh  previously  described  by  him,  common  ae  the 
snecies  is,  but  rarely  encountered  conjugated-  When  recent  and 
ttie  contents  bright  and  healthy,  this  example,  as  a  microscopic 
object,  was  an  exceedingly  bold  and  handsome  one,  though  since 
being  placed  on  tiie  slide  (some  evenings  since)  it  bad  much  lost 
its  beauty. 

CryilaU  of  Oiivinejrovt  Veimsian  Lava  and  Irigh  Satalt. — Prof. 
Hull  exhibited  thiu  slices  of  crystals  of  olivine  from  the  lava  of 
Vesuvius,  and  others  from  the  basalt  of  the  north  of  Ireland. 
The  former,  by  the  aid  of  polarised  light,  presented  the  charac- 
teristic rich  play  of  colours,  changing  on  rotating  the  analyser 
from  crimson  to  sap-green,  or  from  yeUow  to  blue,  or  from  grey 
to  deep  purple  ;  a  beautiful  banded  structure  was  also  sometimes 
apparent.  On  the  other  band,  the  material  filling  the  interior  of 
the  crystals  of  the  basalt  of  the  north  of  Ireland  exhibited  but  a 
faint  play  of  culoura,  changing  from  pale  grey  or  green  to  brown  ; 
whilst  the  interior  of  the  crystals  exhibited  in  some  places  a 
concretionary  structure.  A  Comparison  of  numerous  specimens 
of  olivine  crystals  from  the  Vesuviaa  lavas  with  those  of  the 
Irish  basalts  acid  nieUphyres  had  induced  Prof.  Hull  to  come  to 
the  couclusion  that  in  nearly  all  cases  the  interior  of  the  olivine 
crystals  uf  the  Idsb  rouke  had  been  replaced  by  some  chlontic 
or  other  mineral,  and  that  tlie  specimens  seen  in  thest;  rocks  are 
in  reality  a  pHemiomor]ih  after  olivine  and  not  the  original  mineral 
itself,  fur  it  is  well  known  that  of  all  minerals  olivine  is  the  moat 
liable  to  alteration. 
^•-     Seetwni  of  Stem  of  Lime,  exhibited. — Dr.  M'Nab  exhibited  a 

uaverBe  section  of  the  stem  of  the  lime-tree  at  the  second 
r'»  growth.  The  stem  bad  been  hardened  by  alcohol  before 
ng  cut  into  very  thin  sections  i  these  were  stoined  by  being 
placed  for  twentj-four  hours  in  Beale's  carmine  solution,  On 
examination  with  a  moderate  power  the  section  showed  tiMi 
cambium  layer,  the  cells  of  which  were  densely  filled  with 
protoplasm,  most  of  them  having  the  nuclei  well  developed.  On 
■  — ■-  -  -\e  of  the  cambium  layer  the  new  permanent  tissue  could 
I,  the  xylem  part  of  the  fibro.Taecular  bundles  en  the  onu 
,  the  phloem  part  on  the  other.  The  three  elements  of  the 
r  wood  part,  viz.,  the  wood-prosenchyma,  the  wood-paren- 
'  ■'  I  wood-vessels  could  be  seen,  both  in  the  new 
)  wood  of  the  preoeding  year.  The  three  elemeots 
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it-prosenchyraa  were  vieiblB  both  in  the  new  phloem 
in  that  of  the  first  year.  The  corticAl  timues,  with  tl 
able  trumpet-like  opeoings  of  the  uedullnry  nya, 
conspicuous. 

Strwtare  of  Leaver  of  Sela^inella.—  Mr.  Pim  eliowed  two  pre- 
parationa  of  leaves  of  Selaginella  (Selagin^lla  Erimniaint  «id 
S.  PouUeri),  presenting  the  peculiar  epidermal  atructure.  The 
stomota,  which  are  much  SEunller  than  in  most  Phncerogunii, 
are  found  only  on  the  lower  surface,  and  axe  diapoeed  in  three  or 
more  rows,  in  the  immediate  neighbourhood  of  the  midrib.  Tbe 
epidermBl  cells  on  the  upper  surface  are  smali  and  nearljr  dmilar, 
while  those  of  the  lower  surface  are  Urge,  irreguJarlj  trapeziform 
with  waved  margins.  Tiie  leaves  were  hleached  witb  the  nitnc 
acid  eolution  described  on  a  previous  occasion,  stained  with 
carmine  and  Judson's  blue,  and  mounted  in  Seane's  gelatiiifc 
Mr.  Pim  had  found  the  same  general  arrangement  In  all  lli# 
species  of  Selaginella  he  had  examined,  tbe  chief  variations  bi ' 
tne  shape  and  sixe  of  the  epidermal  cells  of  the  under  atdc^i 
the  number  of  rows  of  stomata.  J 

Spermalozoidi  of  YoIdox  globator,  exhibited. — Mr.  ArcbeT] 
hibited  the  spermatic  condition  of  Voloox  globator,  showing 
little  tabular  bundles  of  collaterally  combined  elongate  sper- 
matozoids,  at  first  enclosed  in  a  globular  envelope  ;  in  the  examples 
shown  a  considerable  number  of  the  peripheral  cells  had  remained 
unaltered,  whilst  in  others  nearly  the  whole  had  become  changed 
into  the  croups  of  spermatozoids  :  other  examples  showed  the 
resting-cetla,  preparatory  to  assuming  the  golden  hue. 

Ootmariuvt  ct/clicum,  Lundell,  near  to  JrelanJ.— Mr.  Areher, 
though  the  evening  was  late,  still,  as  the  example  was  pcrinhable, 
f^irther  showed  the  only  specimen  he  had  ever  seen  or  taken 
o(  Cotntarium  cyclicum,  Lundell.  This  example  was  from  Oallar^, 
from  a  small  pool  all  but  dried  up,  which,  however,  had  never  been 
very  good  for  Uesmidien  (but  a  noted  site  for  the  rotatoriaD. 
ConoehiliM  Folros).  It  was  quite  in  accord  with  LundeU's 
lower  figure  {'  De  Deamidiaceis.'  t.  Ill,  f.  G  A),  and  the  form  must 
be,  he  thought,  quite  distinct  from  the  so-calkd  rarivty  of  this 
species  of  Nordstedt,  "  Sesmidiaceic  ex  Insulia  Sprtsberger- 
sibus,  etc.,  collects  "  (in  *  Ofversigt  af  Kongl.  Yetatkap*  AkMe- 
miens  Forhandlingar,'  Stockholm,  1872),  and  ttven  mere  lo  (rOD 
tlie  further  "  variety"  of Beinsch,  "  Gontributiouea  ad  Algokgiui 
et  Pungologiam,"  p.  89,  t.  x,  f.  10,  1875. 

27/A  J%,  1875. 

On  Ch,lridir  in  the  FloridietP.—Vlt.  K.  Perceval  Wright 
called  the  attention  of  the  Ulub  lo  the  subjvi-t  of  ihe  pivrtnni  uf 
Cbylridifs'  attacking  certain  Fluri.liin-  Mnm-i.  Knrt  irrj 
recently  described  n  new  speci>  -  <  <-lU 

of  Ctramiumjtabetli^rum,  near  I  'id 
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normal  forma  of  fructification.  This  may  poSBibly  hare  been 
nie  case  ID  tbe  instances  quoted  by  Magniu  in  '  Die  botaniscben 
ErgobuisBo  der  Nordseefalirt '  (lS72j,  but  it  must  altraya  be  a 
matter  of  great  difficulty  to  decide  as  to  tbe  presence  of  such 
forms  ill  dned  specimens  of  idzte,  as  are  for  tbe  meet  part  met 
with  in  oollectioDB.  MagnuB  deelaree  that  the  bodies  figured  by 
Harvey  ('  Phycologia  Australia,'  PI.  CCiXVII),  as  probably 
Antheridia  in  Callitkamnion  ditpar  are  only  specimens  of  Ohi/tri- 
dium  plumula,  Colin.  Dr.  Wright  now  exhibited  mounted 
spocimenB  taken  from  the  identical  form  figured  by  Uarvey, 
which,  though  differing  materially  from  the  figure,  where  tbe 
globose  bodies  in  the  end  cells  are,  owing  to  an  oversight,  printed 
l»d  in  place  of  yellow,  still  did  not  seem  to  show  any  marked 
'  urscter  of  Chytridium.  The  subject  opened  up  a  wide  field,  well 
orthy  of  being  closely  investigated  on  the  living  alga,  I 

K  Afintif«  Stntctura  of  the  Leaiiet  of  Piniu  grandii,  Douglas, 
■f  P.  latiocarpa.  Hooker. — Dr.  McNab  eihibited  sections  of 
I  leaves  of  i'l'nus  grandit,  Douglas,  and  of  P.  lanocarpa, 
wker,  and  |)ointed  out  that,  although  the  two  names  were 
"-■pnlly  considered  to  apply  to  the  same  plant,  still, Pijiu*  la»io- 
I,  Hooker,  was  quite  distinct  from  Piiius  grandii,  Dougl.,  and 
6  apparently  not  in  cultivation  in  this  country.  Tbe  two  forms 
■i  at  once  be  separated  by  the  position  of  tbe  resin  canals  in  the 
leaf:  p.  lanocarpa  has  tbe  resin  canals  in  the  middle  of  the 
•renchynia,  whilst  in  P.  grandia  they  are  close  to  the  lower 
bidermis  and  near  the  margin  of  the  leaf. 

tSlruHure  of  Spine  of  Strongyhcmttrotus  tubereulatus. — Mr. 
ickintusb  showed  the  sptne-structure  of  StTongylocentrotus 
ereulatua,  which  corresponds  in  type  with  that  of  Strongylo- 
ntrolus  anniger  (see  'Club  Minutes'  of  April,  1875),  but 
fers  from  it  m  having  the  solid  pieces  more  quadrilateral  than 
~  ingular,  and  in  the  more  o^ien  character  of  tbe  network  both 
l^tbe  central  portion  ("  pith,"  C.  Stewart)  and  in  the  radiating 

W4Edogonium  macrandrum,'  Wittr.,  for  Ike  firtt  time  thovm  as 
aith,  and  other  *pecie»  exhibited. — Mr.  Archer  showed  tbe  above, 
also  (Edogonium  acroeporum,  De  Br.,  as  well  as  (Edog. 
Aretehougii,  Wittr. ;  alt  must  seemiugly  be  accounted  as  rare 
with  us. 

Cumpovilion  of  Volcanio  Dutt  from  St.  Vincent. — Professor 
Hull,  i'.B.S.,  exhibited  under  the  microscope  a  little  of  the  fine 
Volcanic  Dust  which  fell  on  the  Island  of  Barbadoes  on  May- 
day,  1S12,  having  be«D  discharged  into  the  air  from  the  great 
aoo  of  St.  Vincent  during  the  eruption  which  commenced 
e  days  previously,  and  at  a  distance  from  Barbadoes  of  100 
The  dust  was  found  to  consist  of  angular  or  sub-angular 
"  two  kinds  of  felspar  (sanidiae  and  plagiodiise), 
with  grains  of  magnetite,  which  were  readily  attracted 
1  maguet.    The  grains  of  dust  were  ho  small  ha  to  be 
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invisible  to  the  naked  eye,  but  became  npparatit  when  viewed 

with  the  ordinary  lens. 

Navicula  tubeincta,  Sehmidt,  exhibitpd,  new  to  Ireland, — Uef. 
E.  O'Meara  exhibited  a  I'orm  of  Nnvieula  whii^h  he  found  wvenl 
yeara  since  in  a  gathering  made  by  Professor  E.  P.  Wri^t  at 
An-an  Inland,  County  Qalway,  and  specimens  of  which  he  had 
subsequently  found  in  Btomachs  of  Accidians  taken  by  Mr.  A.  (J. 
More  in  Broadhaven  Bay,  in  name  county.  This  form  Mr, 
O'Meara  bad  considered  nndeacribed,  and  named  it  in  his  printe 
list  Navicula  Cleveana,  but  happening  to  glance  at  a  recently 
published  paper  by  Schmidt,  in  a  work  ('  Die  Botanincben 
Engebntsse  der  Nordseefahrt ')  lying  on  the  btble  (for  quite 
another  purpose)  at  the  time  of  the  meeting,  he  at  once  reeog- 
uised  as  that  deEcrihed  bv  the  distinguished  author  referred 
to  as  NitPtoula  aulictnata.  This  name  has,  therefore,  the  priority 
of  publication,  and  so  is  entitled  to  stand  as  the  designation  of 
the  species,  of  which  the  following  is  the  description  ■. — Vtin 
alightly  constricted ;  ends  somewhat  cuncate ;  roouded  at  tbo 
extremities.  Median  fascia  broad,  indexed  at  the  ends,  and 
eligbtly  constricted  at  the  middle ;  external  fascia  broad  ivnte, 
unstriate.  Striated  band  marginal,  divided  into  equal  portioot 
by  alongitudiual  sulcus.  Stria;  coatat«,  parallel  in  thcmiddiv, 
slightly  radiate  towards  the  ends.  Length  0'0042",  grvotMt 
breadth  000 IC",  breadth  at  constriction  O'OlJl.'i". 

Mougeolia  glyptotiperma,  De  Bary,  wlained  bj/  Lngwoorl, — Mr. 
Archer  showed  an  example  of  foregoing,  mounted  by  Profesaor 
Thiselton  Dyer,  after  having  stained  it  with  higwond.  It  thiu 
formed  a  atrikitig  object,  and  this  plan  seemed  calculalrd  t 
a  good  perojant-ut  preparation. 

Singular  and  unprecedented  Gate  of  OonjugaHon  1 
dklinct,  but  allied,  Desmidian  Speeiea. — Mr.  Arcbrr  drrw  i 
tion  to  two  or  three  cases  of  conjugation  bi-lw-een  two  d  _ 
but  allied.  Desmidipa>, — a  similsr  case  he  had  indeed  n^rrr  t 
seen  or  heard  of.     The  B]>ecics  of  these  ali;a'  alwny* 
like  with  like.    Even  those  cloneiy  rcsemblini;,  but  ni\\\  dSi 
Staunutrn,  confounded  under  the  name  <■'<   '- 
though  crowded  together  in  the  snme  c  ■: 
only  of  thtt  forms,  sometimes  all  of  theui. 
ing  state,  still  in  themconju^tiou  takes  ;  i. 
And  80  on.     But,  mirahile  diotu!  hero  w  •■-- 
Evattrun  himerotum  mutually  coiijugui'  < 
very    large,  and    detiaely  covered,  an    i- 
Euastrum,  by  long,  mthtir  thick,  litn.-i  i 
proce»iie«,  bluntly  rounded  al    li 
phumtinn  of  tliis  singnlHr  (and, 
uuprecedentt^d)  fact,  su(!K»'«t  oi. 
Either  these  two  fori"-  ■■"■   ■" 
heuce  a  matter  of  in! ;  ' 
di^Uit  with  duirUa,  ur 
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aa<l  comparable  to  what  not  unrrequently  occurs  iu  liigher  pLiotp, 
'0  whicb  latter  view  Mr,  Archer  would  be  inclineil  to  lean. 
mDictyorpkitrium  conttriotum,  Archer,  olim.,  found  conjugated, 
\  a  true,  though  aberraal,  Detmidian. — Mr.  Archer  sliuwed 
mplee  of  the  alga  which  he  had  previously  described  in  theHe 
_  lulcB  (■  Quart.  Joum.  Micr.  Sdence,'  vol.  vi,  n.B.,  p.  127 ;  also 
Blub  Mioutea,'  'I'laA  May,  1S72,  aitd  named  Dictuo»ph<erium  coa- 
but  ad  be  had  uow  found  it  conjugated,  aud  exhibited 
e  zygorporet,  it  was  provea  to  be,  in  truth,  no  DictyoBpbsriuia 
(Nag.),  but  &  veritable,  though  aberr&ut,  Deemidian.  Besides  the 
ve\h  being  combined  into  a  "  colony  "  by  branched  stipites,  much 
of  the  general  appearance  and  habit  would  place  thia  plant  side  by 
eide  with  Cosmocladiuni,  Breb.,  as,  indeed,Mr.  Archer  had  previ- 
ously mentioDcd  at  a  former  meeting  of  the  Club.  But  in  Cosmo- 
cladium  the  Cosmarium-like  cells  are  placed  at  the  summita  of  the 
ramificotions  of  a  double  slipea,  whilst  here  it  is  single.  More- 
over, this  form  is  cbarncteriaed  by  a  certain  amount  of  want  of 
symmetry  in  its  outline,  and  by  the  arrangement  of  the  contenta, 
both  presenting  points  of  difference  Irom  Cosmociadium  or  typical 
Desmidieie,  thus  rendering  this  form  very  singular  in  that  family. 
The  zygospore  ia  orbiculur,  beset  by  a  number  of  hyaline,  terele, 
subacute,  or  vc-ry  rarely  slightly  bifid  apines ;  the  empty  mem- 
brane of  the  parent-cells  minutely  and  distantly  punctate, 
'rhia  form  dues  not  appear  to  have  yet  been  found  out  of 
Ireland,  the  Rocky  Valley,  near  Bray,  being  its  head  quarters. 
But  aa  a  brief  "Minute"  here  would  only  very  inadequately 
convey  a  true  picture  of  this  apeciea,  Mr.  Archer  would  defer  a 
more  mioute  doBcriptioa  until  he  should  he  able  to  obtain  fresh 
tnplcB,  but  he  was  sorry  to  say  that  the  form  seemed  to  have 
'  inly,  almoat  wholly,  dii>appeared  from  its  aite,  and  it  might 
I  some  time  ere  he  could  obtain  specimens  to  enable  him  to 
t  detailed  account  of  thia  iDtcreating  addition  to  the 
i  of  the  Deamidiw. 


I 


I'lh  June,  1875. 

'  Structure  of  Leave»  of  Pinu»  Mertentiana  and  P.  eanadentU. — 
.  M'Nab  exhibited  sections  of  the  leavea  of  Pinm  Mertemiana 
Pinus  canadentit,  nnd  pointed  out  that,  although  the  leaves 
p  a  very  great  ro«embliinco  eiterually,  the  two  species  are 
idily  sejuirated  by  characters  presented  by  tlje  minute  structure. 
P.  canadeniiu  no  hypoderm  eiists,  whilst  in  P.  Mertentiana 
f  hypodcrm  is  well  developed. 

^truelure  of  Spine  of  FTipponoe  variegata,  A.  Agasa. — Mr.  H. 
,  Mackintosh  showed  u  trausversu  section  of  the  spine  of  the 
Hgoing,  Thi)  cenlrnl  portion  is  occupied  by  very  wide 
Dcular  tissue,  which  is  surrounded  by  a  ring  of  ill-defined  solid 
s ;  uutnide  thia  ia  a  /one  of  irregular  network,  which  extends 
Q  the  form  of  rays  to  the  grooves  on  tlie  surface  of  the  spinet), 
^weuu  these  rays  are  thi;  solid  "  spokea,"  itl^icb  d^W\n  *.' 
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terrals  into  irregularly- shaped  formB,  mcreuiog  in  i 

within  outwardB.  _ 

Lejeunia  hnmalifoUa  exhihited. — Dr.  More  allowed  example*  o 

Lejeunia  hamatifolia,  formiDg  with  its  lielicale  structure  n  rery 

gretty  low-power  object,  and  an  interesting  iiiember  of  tlie  Iriali 
ryptogamic  Flora,  aa  indicative  of  the  average  mildueEia  of  ^^ 
climate. 

Kavicula   undulala,    n,  *..   O'Meara,   dUlin</ui»M  ffM 
distant. — Rev.  E.  O'Meura  eihibited  a  very  intennting  for 
Navicula,  which   he  regarded   as   hitherto  uadeBcrib<.'d, 
which   the  characters   are  as  follow : — Median 
strife  broadly  costate,  not  reaching  the  median  line ;  roat«  lo] 
middle  remote,  very  short,  tbose  neit  somewhat  longer,  i 
closer,  imd  finer  towards  the  ends.     This  furm  much  reeei 
iV.  diatant,  but  differs  from  it  inasmuch  as  the  median  line  in  the 
present  case  is  obviously  undulate ;  the  contxe,  too,  arc  closer, 
and  the  ends   broader   than  in  that   species ;  length  0-0056" ; 
breadth  00013".     Mr.  O'Meara   proposed   to   name  thi»   f 
Navicttla  vndulata.     It  was  found  on  seaweeds  collected  ■ 
years  since  at  tlie  Giants'  Causeway. 

On  tome  teeningli/  novel  or  undescribed  puintt  of  utruelwra^ 
Ballia  ealHlrieha,  var.— Mr.  Archer  drew  att^'iition  to  certain 
jiointa  of  structure  in  a  species  of  Ballia,  Uarvey  (Ballia  colli' 
trieha,  var.),  seemingly  not  recorded  in  the  descriptive  workd. 
The  chief  of  these  was  the  presence  of  pilt  at  either  end  o£  t 
joints  of  the  principal  racliides,  and  of  more  than  two,  I 
smaller,  in  certain  other  of  the  cells  of  the  frond,  each  of  d 
pits  covered  or  clo»ed  up  by  a  lenticular,  hemispfaericA],  or  hrt 
drum-shaped  lid  or  stopper.  Both  in  its  bearing  on  this  alga,  ■ 
aa  an  example  of  a  peculiar  kind  of  secondary  dupuRit  (Jf)  in  » 
vegetable  cell,  this  structure  would  seem  to  have  a  consider«bla 
amount  of  interest.  Another  feature,  not  shown  in  the  bookx, 
was  the  apparent,  but  only  ap)»rent,  introversion  of  thii  upper 
cuds  of  the  joints  (more  atrihiug  in  those  of  the  principal 
rachides)  to  receive  a  senning  conical  projection  of  the  luwrr 
ends  of  the  upper  joints.  Aa  first  suggested  by  Prufeuur  ] 
Perceval  Wright,  the  state  of  affairs,  however,  is  quite  the  ref^~ 
Tlie  lower  ends  of  the  joints  ore  each  laterally  cleft  orl 
divided, and  curved  olf  in  front  hkea  "bishop's  mitre,"  to i^ 
the  tapered  and  laterally  wedge-shaped  end  of  the  lower  f 
The  joints  of  the  rachidea  are  not  cylindricn),  but  narr 
upwards  with  a  sigmoid  curve  at  4.^ach  side,  a  diameter  likowiM 
not  noticed  in  the  books.  Filling  each  of  the  spacM  Ihua  i 
ducod  there  is  an  intermediate  peuidiarly' ligurni  onll  (tbcsi 
Archer  would  denominate  "  rnruification  celU  ")  not  shown  i 
books,  fruui  which  cells  take  origin  not  only  the  ordiuarr  bra 
by  a  complicated  formation  of  jireli miliary  nepta,  hut  also  ft 
ultimate  subsidiary  cells  [imiiui^ed  therefroui  are  gircu 
first  cells  of  a  eorticul  strulum,  from  which  latter,  otVrwu 
emanste,  alter  a  peculiar  fosliion,  those  eurioua  eonatrrat  Gla- 
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nientB  forming  the  "  plema  "  ttltiided  to  by  Uurvey  and  otlier», 
wbioh,  indeed,  ultimately  Ibrins  a  very  "juagle,"  the  nature 
of  wliich  IB  very  difficult  to  peaetmte  or  foliuw  out.  None  of 
tlieiie  peculiarities  leemed  to  have  beea  inveatigated  by  Agardh 
or  Harvey.  But  in  brief  and  naturally  scanty  '  Minutes '  like 
tlieae  no  justice  could  be  done  to  bo  complicated  struutureB,  atid 
Mr.  Archer  would  liave  to  defer  to  a  more  enlarged  opportunity 
an  effort  to  make  up  some  deacription  of  theai,  and  of  the  aeeniiiig 
mode  of  evolution  of  the  syatem  of  ramification,  the  whole 
forming  a  subject  which  indeed  seemed  to  grow  as  he  proceeded 
ID  the  investigation,  and  to  take  more  time  to  eudearour  lo 
follow  out  than  he  bad  at  first  anticipated. 


MiCBoaoopicAL  Section  of  the   Liverpool  Medical 
iMaTiTUTioN,  Sebsioh  1874 — 75. 

The  jffff  meeting  of  this  section  was  held  on  the  IGth  October, 
1874,  at  which  Dr.  C'aton  described  a  new  form  of  microscope 
which  be  bad  hud  prepared  for  physiological  purposes.     He  re- 
marked that,  as  the  methods  of  preserving  and  preparing  tissuea 
and  organs  for  microscopical  research  were  now  nearly  perfect, 
the  aim  of  the  physiologist  was  to  exaraine  tisanes  in  the  living 
state ;  but  two  great  obstacles  required  to  be  overcome,  viz., 
that,  by  the  instruments  at  present  in  use,  only   mesentery  and 
omentum  could  be  eiamined,  and,  furtlier,  that  great  difficulty 
was  experienced  in  preventing  injury  from  evaporation  and  from 
loss  of  temperature.     Having  detailed  fully  Drs.  Burdon  Sander- 
son and  Strieker's  "  warm  stage,"  the  author  proceeded  to  describe 
|<^l  new  instrument.    Dr.  Caton  cuts  off  the  tront  halfof  thestage 
^^hiamicroBCope.andplacea  immediately  under  the  objective  a  piece 
»  concave  glass  heated  by  a  warui  chamber.     On  this  glass  plate 
[itbe  tissue  to  be  eiamined  is  placed.     To  preserve  the  natural 
moisture  of  the  tissue  it  is  floated  in  a  very  weak  solution  of 
salt.     The  optical  portion  of  the  inslrumeiit  is  made  movable,  no 
that  during  focussing  the  object  eiamined  is  not  altered  in  iti» 
position.     The  heating  apparatus  is  a  hollow  brass  boi,  having  a 
I  hennotueter  attached,  antC  tiied  to  this  box,  are  two  india-rubber 
lubes,  the  one  earrying  water  to,  and  the  other  from,'the  atage. 
The  necessary  heat  is  obtained  by  means  of  an  iron  tube  heated 
^^■'RgBs  ilame,  and  communicating  with  the  stage  cavity. 
^^HjLt  the  nefond  meeting  of  the  section,  held  on  January  Sth, 
^^^■6,  I>r.  Dnvidxon  drocribcd  the  "  microsropical  characters  of    I 
^Hh  kidnov  in  poat-»c»rlntinal  dropoy."     Having  referred  to  Prof. 
^^Kftfbn's  onnrrvntinn  that  IJiis  pnthologii'al  process  conoialed  in  a 
pniliforution  of  the  epithelial  cells  in  the  Malpighian  corpuscles, 
find  that  Home  of  those  cells  became  futty  while  others  <lee<^>UL- 
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mated.  Dr.  D.  etnted  tiiat  lie  Lail  seeu  iLe  Malpighian  bodies 
filled  with  nuclei,  but  he  did  not  regard  thia  alteratiuD  in  iitruc- 
ture  to  he  such  ao  one  as  would  give  rise  lo  tbo  clinical  pbcno> 
raena  so  well  knowu  to  charactt:riee  post- scarlatinal  dropsy.  While 
the  epithelial  Lining  of  the  convoluted  tubes  was  observed  to  be 
not  much  altered,  a  most  striking  mnnirestation  was  th«  l&t^ 
utnount  of  exudation  (granular  matter)  to  be  seen  in  the  convo- 
luted tubes.  It  is  the  blockJDg  up  of  the  excretory  ductsof  tbo 
organ  which  tiie  author  regarded  aa  eiplaitiing  best  the  ej^mptoms 
of  the  disease.  The  various  characters  of  this  pathological  pro- 
uesa  were  well  illustrated  by  specimens  exhibited. 

At  the  Ihird  meeting  of  the  section,  held  on  Februar^r  26tli, 
Mr.  B.  Parker  read  bis  "  Supplementary  Note  on  the  Mammary 
Gland,  with  aa  account  of  the  Salivary  Glands  and  Paucrrns, 
compared  together."  After  deecribiug  tlie  auatoaiical  rcsetn- 
blaocea  and  differuQces  in  these  three  organs,  Mr.  Parkt-r  drew 
attention  to  the  fact  that  it  is  only  during  parturition  and  lacta- 
tion that  the  mamma  is  an  actual  secreting  gland,  while  al  other 
times  it  is  latent,  though  ready  to  assume  active  functioaa.  Haviug 
described  the  microscopical  eharactora  of  the  mammary  glaud 
before,  during,  and  after  its  period  of  activity,  Mr.  Parker  n 
ceeded  to  detad  the  varieties  of  cancerous  growth  alTeotiagfl 
organ,  and  which  for  the  most  part  commence  in  the  tetlf 
acini.  He  drew  attention  to  ttie  three  varietjes  of  caruJOi 
viz,,  "  acinose  "  and  "  tubular  "  (which  are  the  most  usual  f 
of  this  disease),  and  the  less  common  variety  "  true  scirrbu*,  or 
shrinking  cancer."  The  two  first  have  their  seat  in  the  secretini; 
acini  of  the  gland;  of  which,  indeed,  they  are  clearly  abnormal 
overgrovFtbs,  difiering  in  a  manner  implied  by  their  natiic^.  The 
initial  seat  of  the  last  kind  is  li  matter  of  dispute,  but  is  probably 
ri|>htly  referred  to  tht>  lympliutiu  endothelium  of  ihe  organ. 
While  in  aciiioeecancerthe  morbid  growth  proceeds  ceutriftiaaity, 
in  tubular  caucer  the  disease  worms  its  way  in  turtunu*,  tuoular 
tracks.  The  author's  remarks  were  illustrated  by  a  beautifully 
complete  series  of  specimens. 

The  fourth  meeting  of  the  sectiun  was  held  on  filb  Ajiril,  ] 
Dr.  Davidson  gave  a  brief  account  of  '*  Brown  iuduration  (" 
lungs  from  chronic  cougostion,  in  heart  disease,"    Whero 
is  impeded  circulation,  especially  that  resulting  from  mitr 
traction,  there  results  over- distension  of  the  capillaries. 
follows  structural  alteration  of  the  capillaries,  from  lhfirht.-i.-v 
tortuous,  aod  from  varicoeities  or  dilatations  being  formed.    The 
amount  of  interstitial  tissue  is  next  incrcnscd,  mid   Ih-.-  ulmJar 
walls  arc  thickonod,     Lastly,  there  is  an   <  '  tea 

and  of  red  corpuscles,  and   Ihct-e  lutlcr.  .-.iff 

bubiud  pigment  deposits  in  tlio  walls  it 
interior  oftbo  alveolar  epithelial  ci-lls,  nl' 
scItw  become  lillod  with  epithelial  cells, 
well  illuntrated  by  specimens  cxhibitod, 
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hinococciw  which  he  showod,  and  which  had  been  bred  in  the 
}denum  of  a  dog, 
The^A  meeting  of  thia  Section  was  held  on  the  23rd  April  ; 

^rt  which  Mr.  Newton  read  a  psper  "  On  the  Origin  and  Modes 

I '  of  Causation  of  Infective  and  Contagious  Dieeosea,"  After  alluding 
to  the  interest  of  this  subieet  to  microscopista,  seeing  the  micro- 
scope  is  appeiiied  to  by  all  the  parties  in  this  controversy,  it  wa« 
pointed  oat  that  several  distinct  modes  of  causation  may  be  at 
work.  One,  the  result  of  n  specific  poison,  originated  we  know 
not  how,  existing  only  in  consequence  of  a  sort  of  propagation  of 
species  by  transmission  from  person  to  person,  and  never  now 
produced  otherwise ;  as  emallpox,  scarlet  fever,  syphilis.  A 
second,  through  poisons  produced  de  novo,  dependent  on  or 
coincident  with  putrefactive  changes  in  organic  matter,  either 
animal  or  vegetable  ;  as  in  typhus,  typhoid,  and  puerperal  fevers. 
A  third  may  resolt  from  some  atmospheric  condition  superadded 
to  the  preceding,  as  influenza.  But  the  conditions  necessary  for 
the  spread  of  one  class  favour  the  progress  of  the  others.  The 
relative  intensity  and  striking  distance  of  thcue  poisons  vary 
greatly,  many  requiring  personal  contact,  aa  ayphilis,  others  being 
propagable  for  some  yards  through  the  air  only.  And  even  a  rag 
which  has  been  applied  Co  the  body  of  the  patient  may  prove  a 
carrier,  months  afterwards,  in  the  case  oF  some  diseases.  The 
analogy  to  ferments  is  very  striking,  so  that  Dr.  Farr  ventured 
to  namo  the  whole  class  zymotics,  or  ferment  diseases.  Animated 
particles  allied  to  the  yeast-plant  have  been  seen  by  the  micro- 
scope in  all  putrescent  animal  fluids.  These  have  received  various 
names:  Bacterium,  Micrococcus,  Vibrio,  Spirilla,  and  have  been 
supposed  to  be  the  cauae  as  well  as  the  moile  of  transmission  of 
all  contagious  diseases.  It  appears  to  have  been  certainly  proved 
that  the  active  agent  or  "  confcagium,"  as  it  is  styled  by  Dr. 
Sanderson,  exists,  not  in  solution,  but  as  minute  particles.  Yet 
this  is  no  proof  that  the  particles  are  bacteria,  or,  indeed,  living 
matter  at  all.  Besides,  it  has  been  shown  that  all  these  minute 
forms  of  life  will  live  and  increase  in  inorganic  fluids,  not  contain- 
ing a  trace  of  animal  matter.  We  may,  therefore,  infer  that 
when  bacteria  are  developed  in  animal  fluids,  they  derive  their 
carbon  and  nitrogen,  not  from  the  albuminous  comiHiunds  tham- 
selTCB,  but  from  tiie  ultimate  products  of  their  disintegration, 
are  then  not  the  cause  of  disease  but  among  the  results  or 
(cidenta  of  it,  and  merely  associated  uiih  a  cortmn  stage  in  the 
^     refactive  process.     Their  presence  in  great  numbers  in  any 

^^rt  or  fluid  may  be  taken  as  an  indication  of  septic  change,  but 
nothing  has  yet  been  done  to  prove  that  they  have  anytliing  to 
do  in  originating  that  change,  any  more  than  the  maggots  in 
stinking   meat  have  been   the  cause  of  its  putrefaction.     Tho 

f  Jfbcterium  theory  of  contagion  is  perseveringly  advocated  by  Dr. 

'  inderson,  nod  others  must  thcrofnre  be  set  aside.     Dr.  Lionel 

*s  maintains  that  nil  communicable  diseases  are  propagated 
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have  been  originally  di-rived  by  deeceut  from  the  naraial  prato- 
pluBtD  of  the  body,  but  bad  grown  and  multiplied  under  epecud 
and  exceptional  conditions,  and  bare  thus  astiumed  specific  con- 
tagious oharactcra,  forming  what  Dr.  Beale  calls  "  coDt«giotu 
bioplasts."  These  germs,  he  says,  will  retain  their  vitaliqr  for 
long  periods  of  time,  and  yet,  if  thL>y  gain  acraas  to  an  appro- 
priate soil,  will  grow  and  multiply  rapidly.  But  what  proof  bai 
he  yet  given  that  living  matter  taken  out  of  the  living  human 
body  will  retain  its  vitality  even  for  one  day  or  ono  hour  ?  Ur. 
Beale  has  furnished  none.  It  is  nothing  to  the  purpose  to  aay 
that  many  low  forms  oC  life  in  certain  states  will  retain  thew 
vitality  for  a  length  of  time,  even  when  dried  up.  These  w«n 
entire  organisms.  They  were  not  mere  particles  of  tuaoes, 
taken  from  a  highly  complex  organism.  Hia  theory,  therefore, 
is  found  wanting  at  the  very  outset.  Mr,  Newton  neit  gave  a 
full  account  of  Mr,  Davaine's  experiments,  and  others,  whit^ 
showed  that,  by  injecting  blood  in  certain  stages  of  putnjtaction 
into  the  cellular  tissue  of  animals  a  disease  is  produced  capable 
of  being  transmitted  to  others  in  an  unlimited  seriea  by  iuocula* 
tion  of  the  fresh  blood  of  the  animals  aBected ;  the  disease  in- 
duced continually  increasing  in  severity,  so  that  in  the  twenty- 
fifth  series  one  millionth  of  a  drop  of  blood  sulliced  to  kill  The 
blood  from  typhus  and  typhoid  patients  had  a  aimiUr  effect. 
The  symptoms  induced  were  compared  with  those  observed  in 
cases  of  pynmia,  puerperal  fever,  erysipelas,  Ac,  and  it  was 
maintained  that  lAe  poittm  (^  symotie  diaeatet  eontitti  <jf  parHeUt 
Hf  animal  mailer  in  a  tfatt  of  umlabls  equilibrium,  vergimg  «• 
ptUrefaetion.  u-hieh,  ij"  inlroducfd  into  a  living  hoiig,  fpt^atlg  on* 
in  a  low  tlatt  ofeiiality,  may  induce  timilar  chani/c*  to  iAote  ^tlt* 
bodi/Jhym  which  it  mat  derived. 
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I  adult  legment  oarrievl 


EXPLANATION  OF  PLATES  I  &  U, 
istrating  Mr,  Francis  H,  Welch's  Obsercatioas   on   the 
Anatomy  of  Tienia  medioeanellata. 

PLATE  I. 

1  X  10  diunolers.     Truurene  acotion  of  bi 
Ihrougli  Uie  Ketiiial  pit, 

,  bod]   structure;    i,  TJaoend   spHoe-,    c,   lougituiiiuat   water-vasouUr 
canali;    d,  geoiUi   pit;    r,  penis   slightlj   protruded;    /iragina;  ^, 
tamiuiil  duot ;  i.utenu;  i,  semiiul  gmndi:  i,  ovarian  inlands.     From 
the  position  of  tlie  gsnilkl  ducts  to  llie  water- vascular  sjstem  (I)  a 
dorsal  and  («)  veatral  surface  of  the  segment  can  be  foroied. 
3  X  10  diameteri.      Loueitudiaal  tGCtioa   of  one  half  of  an  adnlt 
Kgiiicnt.    (For  natural  rcMiiigol  HgB.  3  and  9  turn  tlie  plale sidowaja 
witli  6g.  S  to  left  hand.) 
I,  bodj  »t/uctuTe;  6,  risceral  tubatance  ;  e,  longitudinal  water- vatcular 
canal ;  d,  bulboua  eipansioD  of  tbe  oaiial  at   its  junction   with   the 
trunsvorse  brancb,«;^  genital  pit;  a,  penia;  i,  vagina;  i. Junction  of 
vagina   with  nteroa ;  k,   uterus ;  I,  tibroiu  abeath  encloaiug  seminal 
daol  and  glsoi^s  i  ",  ovarian  ducts ;  n,  ovarian  glands. 
9.  3  K   10  diameters.     Vertical  sectioD  of  an  adult  segment  and  poftioos 

of  Lbe  ODotiguouB  ones,  carried  througb  tbe  centre  of  the  sootd. 
tf  body  structure  ;  6.  visceral  space ;  c,  infleiiooof  tbe  body  stcuctura  at 
)  tbo  junction  of  sejtmeuts,  there  the  calcareous  partielcs  are  in  d  mi- 
I  Boritj ;  d,  lumen  of  tbe  tranaversc  water- vnacular  eanal ;  c,  fibrous 
p  diaphragm  benwith  il ;  /.  junolion  of  vii^na  with  uterus  towards  a  fl»i 
t  aurfaoe  of  tbe  looid.  that  sarfacc  ventral ;  f,  prnjections  of  the  ul«riDe 

oaiisl  enoroached  on  b;  the  knife  in  seotiou ;  A,  avsrian  Kl'ods. 
Ik  i  X    140   diameters.       Trsnavetse   section  ol    tbe   skin   and   bod; 
>  ilmclure. 

L  epidermis;  i,  ooriuui;  ft,  grauular  lajrer;  oF,  eircular  muacular  bauds  i     , 
t   «,  portion  of  tiie  circular  coat  not  encroached  nn  hy  the  transverse 
t  b*ndi  (/),  which  have  belweon  tliem  calcareoni  imrlicles.  | 

I.  S  X  HO  diametiirs.     LouKiludinnl  section  of  tbe  body  structure. 
(,  bands  of  longitudjual  muscular  libro;  A,  paceucbjuia  with  culcareuus     i 

particle). 
a.  6  X  500  diameters.     Inorganic  aocreiious,  "  CBlcnreous  oorpuscles."       | 
1^  oonceotrto  lamlmited  noduEes  of  oarbooaie  of  lune;   6,  bim»gcn«ous    | 

nodules, some  lime  carboufitc,  some  fat;  r. irregular  crjbUls  in  manses, 
\ .  phosphatic- 

[  PLATE  11.  ' 

p.  7  X  IW  diameters.  Loiiifiliidinal  sirctinn  of  penis,  tlie  tip  and  bulb  • 
k  tkK  sbuwn,  tbe  intcrmodiatc  part  loft  out,  as  requiring  too  iiiucli  iptics  I 
L  for  dalineatiou.  I 

L  akiii  nf  genital  pit  and  muscalar  layers  of  body  :  6,  inBexion  of  fibres  I 
f  which  BBsial  ill  forming  a  sbealfa  ;  e,  tteptli  of  preputial  inflexi'>n ;  J,  I 
}  eilenial  cjlioilor  inflected  at  the  tip  («),  aud  forming  the  bulb  (/) ;  I 
[  g,  internal  cylinder,  lined  by  eiUaled  Bpitfaelium ;  the  canal  is  purposely  I 
I  dilatail  in  the  sketch,  to  render  tbe  cilue  apparent ;  i,  internal  bulb ;  I 
I  i,  eanvoluted  tube;  k,  longitudinal  muicnlar  bands  between  IIm  I 
I  cylinders:  A  seminal  duot;  a,  vaginal  aperture;  *,  mu  souls  r  part  of  I 
I   vafiiM  liiMd  by  cilix.    Similar  remarks  apply  to  this  cwial  as  to  that  of  j 


EXPLANATION  OP  PLATES  I  &  ll—nntimtrd. 
Fio.  8  X  Ho  disniGten.     Seclion  of  s  seinintl  gUmi.  letticulw  bodf.   I 
a,  seminal  dunt  witli  a  brancb  patsin^  ulT  to  m  ounliguoitt  iclkM'SlI 
oapaule  of  ihe  glamj  roroied  b;  tlie  eipundoit  duct ;  e.  gUod  *i ' 
divided  into  irregularlr  ahaped  maiBea. 
Fig.  11  X  500  diumeten.     Cuni|K)ueiit»  of  lh«  f^Uod  Bub»taaoe. 

a,  spermiitDioa  sniMatiiNl  logutlier ;  b,  Treo,  aud  showing  the   6UBieilttfJ 
Bppeud*Ke. 
Fig.  10  X  140  diamelers.      Yertiaal  lecLioa  of  the  (^OBntive  pMwgfi 
just  tti  the  gunital  pit,  to  show  Ihs  relation  of  oiie  lo  the  other. 
a,  penia;  b,  vaeiaa  vith  the  ceatral  canal  oth]. 
7i6.   U  X  140  dianiBtera.     Lnngitudiaal  aection  of  thn  vaifias)  bulb  nvr 
the  eilernal  orifice. 
<r,  muscular  portioQ  merging  into  the  thin   walls  of  the  canal   efiiwrrallj. 
The  dilatation  a  seen  to  be  puKiallj  studded  with  pigmontaJ  Knnules. 
FiK-  1 J  X  140  diameten.     Vagina  near  its  termination  in  ulerui 

a,  aspect  of  the  canal  geaerBUj  ;  6,  bulbiiiis  eipaaaion  near  ulenii ;  f, 
merfrin^  of  the  Tagjoal  wall  into  that  of  the  uterus. 
Fie.  13  X  3£5  dminaiera.  Lua);itudinal  st^otian  of  a  part  of  ao  immalnre 
segment,  adjacent  to  the  trauiTerse  oatial,  and  embracing  an  OTarian 
gland  which  is  smali  and  has  uadergotie  no  oompres^ton,  «iiber  from 
within  or  witiiout. 
a,  tranaverae  water- vascular  canal;  b,  viaoeral  snbitaone  of  a  gnnular 
albuminoid  nature ;  e,  eicavarioo  in  it,  in  whioh  the  ovarian  fEJaniJ  lin ; 

d,  OTarian  duct ;   t,  gland  substance  made   up  of  amaued  nuclealtd 
prolciplasmio  particles ;  f,  flbraus  tiaaue  wall  of  gland. 

Fic.  11  X  30  diameters.  Anterior  extreniitj  of  the  tapeworm  colony,  the 
liewd  anil  fniir  suckers;  to  bring  hII  the  suckers  iutoviev,  tti«  bead  (a) 
haa  been  bent  nnon  the  necV  (A)  i  e,  cuticular  lininj;  of  tiie  n  ' 
deeply  pigmented ;  A,  Bbrous  enveiopo  encloaing  the  special  mui 

e,  depmision  in  the  cenlm  of  the  bead,  corresponding  suporfieil' 
the  posilion  of  iierre-Ranitllon  (?) ;  frmn/tii^ls  the  oourva  I 
main  w>tcr'VH!>cular  eaiinl  of  the  iirad.  anil  also  the  line  of  jun'*' 
■lie  Abruiia  lajr<^r  between  the  doisal  and  tentrat  pairs  of  (iiaKer 

fiG.  15  X  3(1  diamuteri.     Vnriieal  seclion  lhrou)<h  a  sucker. 

s,  outioular  surface  of  the  bodj  generally ;  A,  iiilemal  boilj-slrueturvi 
B,  circular  orilla)  of  the  sneluiri  ij,  culicatar  Uaing  from  the  estvmal 
cnlicle ;  e,  deep  lajer  of  corium  stronglj  pinnated ;  f,  Qbroni  en- 
velnpn;  g,  special  musolfs,  radialing  and  oireulu]  k,  loagiludinal 
niuBoles  of   the  colon;   inserted   into   the   ooniexJtj   of   tlw   libniui 

FlO,  11  X    80  diameters.      Trans*er>e  seoliin  ihfnugfa   tl)«  nrnk  of  i<i« 

0,  bodjr .structure  with  inorgitnie  nodules  and  muacular  layers  timitar  lo 
the  adult  cooid  1  i,  visceial  space  ooolaining  granular  aJbumiauLd  ma- 
terial   in   whieli  tlie   tisoera  are  deteloped;    e,  Inngitadinal   watvc- 
VKicnlar  cantk. 
Fio,  17  X  )|j&  diameters.     Ova  in  difTcrent  stages  of  ijevelopuient. 

a,  earliest — a  so't  prutoplMUiic  Hints  Willi  nurUus  ami  nucleuliu ;  i, 
t1ITid«>d  nuelen*  and  fat-globulci  in  Iha  pmlnnlasm :  i%  furihnr  a^l- 
raiieed;  i/, a aphntiual  donhlB-walli-J  Ih'iililr  tin,lv.  villi  inii'lrin  irrriilj 
scjtinr.nied  1    r,  segnieutation  cin   ■  .  ni- 

punruls   bio   futura  egg  and   l^i  <  -illi 

Tiiili;<tiiig  lilies  an  the  shfll  anil   <  '• 
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DESCRIPTION    OF  PLATE  III, 


IlluBtratinf^  Mr.  Archer's  Paper  on  Apothecia  in  Bome  | 
Scytonemacea  and  SirotiphonMea. 

From  SejlaneMa  afoeAma. 
^  Fig.  1,— Abcqb  with  4  spores, 
a.— Siuglcfliiore  x  400. 

From  in  unidcnlilled  SeytoHtma. 
3,  *,  5.— Aimtliecia. 
0.— Malure  apotliecium. 

7. — Same  (iii  ouliue)  burst,  to  sliuw  prutrudiai;  uoj  am 
8.— Spore  X  WO. 
0 — 1 1. — Sliawing  iutemal  aqglomeratioD  of  browiiish.CAlcHI 

CKUaiijg  aweltinga  of  the  flUmentt  (inei]iient  apollwaa  J\ 
From  Sirotipkon  alfiiau. 
IS.—FuUj  rormed  apolhecium. 
13. — Youiigur  apotliecium. 
14.~8j.ore  X  400. 
IS. — Aacus,  iininaliire,  with  paniphjses,  shoirinK  content*  oontnetad 

into  a  ruiirotm  Qgure  lod  dmded  Inuuvenelj. 
16,  17.— Immature  aici  witli  paraplijaes. 

18. — Shooinfc  portion  of  k\  apoiheeium  bunt  to  aa  to  eaua«  Uie 
8-spored  hbcI,  wiili  paraplijses.  to  become  eilnided  (tlM  real 
portion  of  llw  apottiecium  not  ibkded). 

From  Sirotipien  pttlsinatut  or  S.  Unfitri. 
19.— Immature  aputlicduin. 
20. — Outline  of  inalure  apotbeoium. 
31.— immature  aici. 
8i.— Mature  asciia  with  8  aporea. 
:i3.~Spore  x  400. 

From  Stigmiema  m 
31.— Apoliicciam. 

S5. — Immaiure  aaoi  with  paraplijaea. 
S6.— Spore  x  400.  , 
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KXPLANATION  OF  PLATES  IV  and  V, 
lllustraiing   Mr.   Ray   Laukeeter's   Observations   on   t 

Development  of  the  Cephalopoda. 
■|4.B.— The  Ugori's  arc  'ul  di«wn  to  one  scale. 
^^lo.  1. — £gs  iif  Luli^o  represented  vjtliout  its  coTerinfta;  the  hlftxto- 
n  bM  spread  Qver  four  Srilis  of  tlie  e^f^s  narfBce.  Ttie  nuloploats  {a) 
«ii  throu^li  tlie  tmnsiwrcal  IcItutoplBSts,  wliicli  oulf  appear  lu  optical 

JtQ.  1  4. — Six  nutopluts  from  tlie  jelk-auc-pole  of  a  Loligo't  cg^,  in 
^di  tbc  bltslodgrni  baa  oearU  luvulvtid  tiie  whole  surfaDe.     The  Mine 

to[duts  we  seen  in  Fig,  1  a^  aflfr  ibe  addition  of  dilute  acetic  acid, 
ftls  liHS  bMiuehl  into  vicv  llie  sujicrGcial  and  lar^e  Iclastoplaats,  1 1,  and 

«  granulntcd  and  contracied  tlie  aubjscent  autoplasts.  I 

— KlastoplaalB  from  iLe   surface   of  the  Bpeoimen   dratrn  iai 

['i'lQ.  1*. — Vertical  section  through  the  cleavage  area  of  a  Leligo't  «gg,    \ 
trdened  in  osmio  acid.     The  annular  peripheral  thickeaiu^  of  tlieoiaas  ^ 
nvage-oollB  is  aeen  in  section  :   also  obsene  the  Ihiimmg  out  of  the 
^*age   pat«h    at    its   extreme    peripberj.     m.   The   honij   egg -ahull. 

■    ™ ;  prodnota,    j/.  YelL 

'. — ForlioQ  of  a  section  of  an  esg  of  the  lame  stage  as  that 
»een  in  Fig.  1  hardeued  in  oatoic  acid.  The  loog  ails  of  tlie  egg  runs 
right  and  left  in  this  section,  the  cleava^  pole  being  towards  the  toft.  A 
portion  of  the  blaalodcrm  is  seen  in  section,  and  a  large  mass  of  ;elk ;  u,  as 
before,  is  the  rgg-sbell.  Below  we  have  k  the  klaatoplasts  and  a  deeply 
stained  lajer ;  below  that  a,  which  appears  to  consbt  of  autoplasts.  The 
light  »(iaccs  in  the  jelk  maj  represent  merely  vacuoles,  but  are  mora 
|irob*bfr  the  point*  occupied  by  gradually  differentiatiag  autoplasta. 
Pig.  2.— Egg  of  Ociopiu  in  its  horny  shell  («i),  which  has  a  stalk  (<») 
r  times  the  length  of  the  c);g-shcll  itself.  The  alisded  part  {k)  indicatea 
Wgraduallj  extending  cap  of  k las >«plasts  ^  aa  are  autoplasts.  «.  Theem- 
1  "capsular  envwope"  of  the  egg — a  delicate  pellicle  which  the  egg 
IS  from  the innerslratuin  of  tbc  ovarlnn  capsule — and  which  in  Oelopiu, 
t  Lotiffo,  ma;  be  seen  thrown  off  in  delicate  shreds  when  the  irst 


LN.'S.— In  Oetopat,  aa  soon  as  (he  blastoderm  is  complete,  tbe  egg 
rwtt  U* pontioH  in  tbe  e«g'shell,  Ibc  cleavage  pole  taking  up  its  position 
«*t  the  (gg-9lalk,  wliihtC  the  yelk-sac-pole  occupies  tbe  opposite  end 

i  the  chamber.      This   total    reversal   of   position   also   lakes   place   in 

A.  Deep-lving  autoplnsls  from  the  ege  of  Oelopia,  abowinff 
J  lines  of   nnmulcs  as    m  the  formation  of   nuclei  described   by 
bllaohsi  and  by  rleniing.      B.   A  pellucid  autoplast ;  ^  its  appearanos  J 
wxt  dilate  acetic  acid.    k.  Klastnphists  from  the  cap  t  of  Gg.  9.  m 

LFie.  3. — Part  of  a  vorlioal  an tero- posterior  section  of  a  l/eligo  embrylt  I 
prdcned  in    picric   acid   and   absolute    alculiol    (Kleineiibcrg'a  method].^ 
M,  Epiblast.   ait,  Mesoblasl,   jm.  Deepest  layer  of  embrjoaic  cells  ooverit^ 
Ktht  yelk,  and  beiice  lo  be  called  tv/f  epUhflUa.     at.  Luiucn  ot  alimen- 
Sy  canal  (aboral   portion),    pi-  Penaac,  still  open,    tH//.  Edge  o(  tlie 
pntte. 

As-  4. — A  similar  section  of  an  older  embryo,    jr.  Yelk.    an.  Anal  , 
'  A  of  tbe  fifiblast.    Other  biltera  as  in  Hg.  3. 

*    eimilar  aeetioii  of  a  yet    older  embryo,    mi.    Prinitin 
^aosa  in  the   mcsoblast.    ia.   The   rudiment  of  the    Ink-sa 


I 


EXPLANATION  OF  PLAXE3  iV  &,  V 

becoming   marked  off  rroni  Ibe  ■Umenlirj'  Mvitj.     Olber  lelUtflfl 
Ggs.  4  and  6.  m 

Fio.  6.— Part  of  a  traniTrrse  WcliO'i  of  na  embrjo  of  the  wmcl 
that  iilustral^  in  Bg.  i.     The  section  paiscs  throujcfa  tiie  rudimmr 
two  gills,  ff  g.    Ottier  leltcra  tu  in  fies-  3,  4,  G. 

Fia.  7. — Part  of  anotber  tranarcrae  swlion  from  tlie  taina  * 
Letters  as  in  tbe  preceding  figures. 

Fig.  8. — Tlie  central  portion  of  a  transierae  seoiinii  of  on  eml 
tbe  aame  aee  aa  that  of  Sg.  3.     u.  Eitremity  of  iak-MC.      j 
gill.      PH.  Vascular  spaces,     f.  Space  filled   with  fooil.jelki. 
epiihcliuin.     kp.  Hepalic  diverliculn  of  the  dimeDtar;  ciaal.  a  t. 

FlO.  9.— Part  of  ■  rieht  and  left  longitudinal  aection  of  a  aiiiiiL 
B.  Part  of  the   circulator)'  organs,     s.  Space  left    betwen  tbt 
epithelium  and  the  iaieilinal  epltbcliam,  due  U 


tlie  hardeiiioK  rcagrnis.    Ottier  letters  an  in  prccediog  llgiiru. 

Fig.  10.— Left  tide  of  a  longiludiaal  right  atid  left  section  of  M 
Z<>/i^o  of  ihe  sameage  as  [bat  of  fig.  4.    ym.  Yelk -epithelium.     Ma.J 
blast,     ep.  Epiblasi.    no,  Nerrc-ganglion.      it,  nclino.  " 

optic   chauiber.      WB.  Wlille    bodj,      nl/.  Muille-llap   oj        . 
pi.  Pen-SBC.      dg.  Medisu  groove,  indicating  the  Hue  of  closure  uf  d 
of ihe  pen-BBC, 

Fig.  11, — A  similnr  section  of  a  mucb  more  advanoed  embrjo. 
blast.      n«i.    Mosciblast.       ^m.   Yelk    epitliBlium.       t«9.  NerTCv 
wa.  While  bod;,      poc.  FrimitiTe  optic  chamher.      toe.  Secondar 
chamber.     If.  Iridcnn  Tolds.    ol.  Olucjrst.    g.  Gill.      o.  luk-w 
nieii'ar;  CAOal  (reolum).     ail/,  manlle-flap. 

Fio.  li. — Side  view  of  eje-rudimenl  in  a  specimea  of  Mine  tg 
fig,  3 

Fio.  13. — View  of  same  from  sboTe. 

Fio.  11. — Similar  vie*  of  a  somewhat  Inter  condltian. 

Fts.  15. — ^Diagrammatie  vertical  section  nf  fijj,  18.  tf.  ^ 
met.  Mesoblast.  gm.  Yelk  epithelium,  w.  Wnll  of  tbo  pnntilhni 
chamber,  poc. 

Fig,  16. — Similar  section  of  ta.  14.  tr.  Commencing  iridean  fou 
or.  Orifice  of  invagination  of  the  priauttve  optic  cbainbor  not  qoita 
closed. 

Fio.  17. — Primitice  condition  of  tbe  otecjst  as  an  open  pit  ot 
tioD  of  the  epiitiast, 

t'lO.  16.— Section  of  tbe  cte  in  n  more  advanced  slate  (from  p 
pruserred  iu  Canada  balsam).     Tbe  drawing  in  Ibis  cane  Joel  nail 
section  |>«ssing  tbroiigh  tbe  central  point  oi  Uic  ejc,  but  one  a  liltll 
it.      IF.  Iridean   fold.      pe.  Foslerint  wall  of  the  secoudarr   uptu' 
ber,  ne.      poc.  Ptimilivc   optic  chamber.        ei.  Ciliarj   budf.        ' 
M.    Kelma. 

Fio.  19. — Aottul  mediaD  wetlon  of  llie  front  part  of  tbe  Moie  i| 
mora  higbl;  magoifled.  J>.  Line  of  demarcation  between  ihe  ^ 
oell.liiiing  of  the  primitive  upLic  chamber  and  its  inesublastie  investn 
I.  Lens.  1.  Retina,  n,  Ciliarj  bodj.  mc  Seooudarj  nptic  a' 
poe.   Priniilivc  optic  chamber.     If.  IridiAU  fold. 

Flu,   20.— Median  scoiion  of  a  |»rt   uf  Uif   -; 
emhrjo.     gpg.  Ki-linal  pigment.     Othec  Icttti'  .< 

FlO.  91,— A  -iniilar  section  (rom  an  cmbrjn 
e|tK-sliall.        TO.    Ti'gumvntar;    overKrowth,    b!.. 
"compa"  (never  eomplelelj  olnsmi  in  Ilia  miiiilli:   ,,. 
poda)  and  completes  the  vecouJarj  opiio  cl'anibci. 
preoeiliug  llgun*. 
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DESCRIPTION  OF  PLATES  VI  &  VII, 

Illustrating  Mr.  Archer's  Paper  on  Chlamydomyxa  labyrinthu- 
loides,  II.  g.  et  ep. 

PLATE  VI. 
Plale  Yl  renreseDta  an  eniite  eiainple,  the  body-Bius  having  become  ex- 
truded througu  the  U>m-like  ngieiiing  in  ihe  monj-lajered  outer  eiireiope, 
and  sliowiti);  tlie  greenish,  reddisli,  and  bluish- colouring  ftrnniiles,  pulsating 
vacuoles,  and  some  incepted  Toreign  bodies.  Far  extending  in  a  tortuous 
reticulated  "labjrintii"  are  seen  the  ^filamenlaiy  traekt  (Fadenbahn, 
Cietikow&ki)  with  numbers  or  (lie  bluish  grunules  travelling  Ihereon,  now 
becoming!  fuaiCorm  in  Qgure  {SpindUt).  Towards  the  left  of  the  eiauiple, 
in  an  oulljitig  portion  of  the  mass  is  seen  a  vacuole  showing  a  tcmporarj 
clert  or  rift  in  the  substance  at  each  side  of  it.  Towards  the  right  is  seen 
a  ncarl;  isolated  eelom/  of  tlie  mass  cuntsiuing  a  digested  example  of 
Oatflit  Naeqelii.  Al  the  furthrr  cKtrcmit;  occur  two  similar  nearly 
iaolated  portions,  one  sliowing  embedded  an  as  jet  undigested  example  of 
SpiraliBKia  graeilliMa  (n.  s.).  all  ihese  outljing  portions  eliowillff  some 
vacuoles.  Towards  the  leFt  of  the  Bgure  a  small  portion  of  the  bodj-masi 
lias  become  on  some  former  oecatlon  independently  re-tucjsted,  and  is  now 
■'  dormant."  X  4O0  Diam. 

PLATE  Vn. 

Fig.  1  shows  certain  bodies  found  in  the  cells  of  the  S|iliHgnum  plant 
occurring  in  Lbe  same  pool,  and  often  on  the  same  plants  which  Imrbour  un- 
doubted examples  of  this  organism  (hs  sliown  in  next  ligure),  and  supposed 
tu  have  some  genetic  relutioiiship.  ' 

Fig.  3. — A  portion  of  a  leaf  of  Sphaguiim  showing  joutig  ChlaKydomyza 
exanijiles ;  to  the  left  are  seen  green  ones,  near  llieTiottora  two  verj  small 
still  globular,  towards  tbe  middle  a  few  now  led,  owing  to  the  abundant^  of 
I  he  red  granules  ;  the  larger  examples  have  put  on  a  torulose  flgure,  owing  to 
the  consirtctiou  caused  bj  tbe  recurring  cincture  of  the  uunular  fibre  of  the 
Sphagnum -cell.  Towards  the  right  Is  seen  a  Chlamjfdoayza  extruded,  and 
SI  ill  attached  h;  a  neck-like  portion  of  the  wall;  the  contents  have  become 
re-cDC;s[ed  now  outside  the  Spliagoum-cell. 

Fig.  3. — A  condition  rarelj  met  with  showing  the  inner  sarcodlu  aub- 
stance  subdivided  in  a  number  of  nearly  equal-sized  globular  portions,  tbe 
contents  reddish  inclining  to  orange,  and  each  individual  ball  encjstcd  in  ils 
prosier  wall ;  the  whole  within  tbe  outer  manj-layered  original  envelope. 

Fig,  4.^Tbe  many-lajered  envelo[)B  of  an  example  after  severe  pressure, 
the  most  of  the  substance  removed,  a  few  colouring  graaules  oul;  being 
left 

Fig.  ^. — A  small  example  afler  being  boiled  in  caustic  potash. 

Fig.  6. — Portion  of  an  example  treated  with  iodine  and  sulphoric  acid. 
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EXPLANATION  OF  PLATES  VIII  &  IX, 

Illustrating  Mr.  Schafer's  paper  on  the  Structure  of  the 
Pacinian  Corpuscles  considered  with  reference  to  the 
Homologies  of  the  several  parts  composing  them. 

Fig.  1. — Stalk  of  a  Pacinian  corpuscle  treated  with  nitrate  of  silver, 
showing  the  two  epithelioid  layers  of  cells  belonging  to  the  outermost. 
tunic  continuous  with  those  of  the  corresponding  layer  of  the  neurilemma, 
N,  of  the  nerve. 

Fig.  8. — Small  portion  of  a  Pacinian  corpuscle,  showing  the  mode  of 
entry  of  the  nerve-iSbre  into  the  core  (osmic  acid  preparation),  m  «,  nerve- 
fibre,  with  medullary  sheath  (stained  dark),  the  primitive  sheath  is  seen  on 
either  side ;  p  s,  primitive  sheath  of  the  nerve  turning  outwards  to  pass 
between  the  inner  striated  part  of  the  core,  c,  and  the  outer  nucleated  part ; 
o/,  fibrillated  axis-cylinder  of  the  nerve-fibre  continued  into  the  core  as 
the  central  fibre  ;  e,  series  of  innermost  tunics  of  the  corpuscle  enlarged  at 
their  extremities  (the  transverse  fibres  in  their  interior  are  seen  in  section 
as  mere  dots) ;  n,  nuclei  between  adjacent  tunics.  Between  the  ends  of 
these  innermost  coats  of  the  Pacinian  and  the  nerve  fibre  is  the  delicaic 
tissue  of  the  endo-neurium  with  irregular  nuclear  bodies  similar  to  and  in 
continuity  with  those  («')  of  the  outer  part  of  the  core. 

Fig.  2a. — Core  of  a  Pacinian  corpuscle,  as  seen  in  transverse  section 
(from  an  osmic  acid  preparation) ;  cf,  central  fibre  ;  i  c,  inner  part  of  the 
core,  appearing  faintly  striated  concentrically  to  the  axis  except  at  one 
place  where  the  outer  part  (p  c)  of  the  core  encroaches  somewhat  upon  it. 
This  outer  part  is  seen  to  be  made  up  mainly  of  delicate  nucleated  cells  ; 
»,  a  flattened  nucleus,  lying  next  to  the  inner  core :  i  /,  innermost  tunic  of 
the  corpuscle  bounding  the  core  externally;  between  them  a  space; 
9  (lymphatic?). 

Fig.  3, — Two  Pacinian  corpuscles  connected  by  the  nerve-fibre,  which  is 
seen  passing  entirely  through  the  smaller  one,  A,  without  loss  of  its  medul- 
lary sheath  ;to  terminate  in  the  larger  one,  B,  the  medullary  sheath  being 
also  continued  a  short  distance  into  the  core  of  the  latter;  n\  as  in  figure 
3 ;  s  s^  the  outermost  tunics  of  the  corpuscle  are  shown  to  be  continuous 


EXPLANATION  OF  PLATES  VIU  &  IX— ftWiumrf. 

wilh  the  CorrespODding  lajers  o!  Llic  iwurileniina  (a   ■ 
nem-fibrf. 

FifT.  4, — TraniTerse  accUon  of  Pncinimi  eori'iisde  (olilnridn  of  joff 
paratian,  a  portion  on  I j  U  rtpreEeutc4) ;  ai/iOUtennnst  luuicsof  tlipcorpu* 
cle  »lit>litl;  Mparated  one  from  anoilier  bj  (artificiai)  driia,  /i ;  e,  hater. 
motl  tunics,  doaelj  arranged  around  llie  core,  d,  Al  cillior  nige  of  Uk 
ouler  tunics  are  seen  nral  uucloi  boloD^ing  lo  tbe  D^tllriiril  oelii  wbich 
cover  tlieir  9ur^)ces.  (Tlie  fihrea  within  i.he  tuning  are  not  rtadrfed  ibibk 
Ijy  lliia  mode  nf  preparulion.) 

Figs.  5,  Ti. — Porliona  at  teucd-nnt  pirpantiona  (cIlKHnia  ■ 
siitli  per  eeiil.).  In  Bg.  fi  u  ]>nrtion  of  thn-e  of  tlic  tmiia  ii 
off  transvrrsclj  to  ttin  axis  at'  llie  rorpuacic;  in  6g.  S  •  «atfk0 
shown  of  n  portion  of  a  "capsule,"  »D-callnd.  c.  Gtie,  Dlnaelj-aoCa 
seen  in  fig.  S,  to  form  a  layer  on  eiilirr  mJ«  of  ilie  flaiiruNl  a 
bound  tlie  luuica,  tliese  tbeuiselrea  being  lets  diiiiiicii;  m 
diloride  of  gold  preparation  (Rg.4];  »,  rclieulating  flbrra,  tiretelunyjl 
tbe  iiitcrstitini  space  of  each  tnnic  :  the  dots  repmeni  l)ie  hroken  ei 
sonie  of  lliB  (ibrrs.  In  Gg.  G  tbe  oval  nuolvi,  b,  u(  ili«  lujet  ul  t-piUwIiw^ 
cells  are  seen  {tlie  celt  outlines  arc  not  vkihln);  over  ibmn  llie  eoniiaiMiui 
iaycT  at  delicate  transvcrsel;  arrungrd  flbrM,  c^,  and,  Quallj.  llut  mon 
sLronglj  mnrkud  relioulaling  fibres,  e. 

Most  of  llie  U<;ures  represent  the  parts  vr.tj  liighl;  magnified,  but  nam 
are  drawn  lo  scnie.  Fipt.  1  and  9  were  drawn  uniirr  a  powmr  of  about  «B 
diameters;  (\g.  'i\,  uf  100U  diametrrai  fig.  !)  of  almut  800;  fig.  4,  u( 
■bout  iOO;  andfiga.  Sand  6  iinder  a  power  offtboul  S0<) diimeten. 

For  tlic  bigli  powers  Hartnack's  iminersion  Icnw*  were  emplujeiLj 
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EXPLANATION  OF  PLATE  X, 

Illustrating  Mr.  F.   M.   Balfour's  paper  on  the  Early  Stages 

iu  the  Development  of  Vertebrates. 

Complete  Lut  of  Beferencet. 

SI}.  Segmentation  CBTity. 
al.  Cavit;  a{  alimcatar;  caoal. 
fp.  Epibliut. 
1 1.  Lower  lajer  Cells. 
m.  Mesoblast, 
hy.  Hypoblast. 
X.  Puiiil  where  epiblast  am 
the  aliinentarj  iiivolut 
end  of  the  embrvo. 
St.  Yolk. 
n  c.  Neurol  uinal. 
ch.  Notochord. 
«.  Nudciof  jolk  ofSelachi 
f.  ForoAlive  cells. 
bt.  Blastoderm. 
em.  Embrjo, 
Epiblast  is  coloured  yello' 
lower  layer  cells  before  Iheir  separali 
ftbo  coloured  green. 

A  I,  i  11,  A  111. — Di»grammalic  seclioas  of  Aniphi 
(founded  upon  Kowalevskj's  obaervalions). 

B  I,  B  II,  s  III. — Diagram  mat  io  longitudinal  sections  of  an  hypothetical 
animal,  iniermediate  between   Amphioius  and  Batrachians,  in  its  early 

c  t,  c  u,  c  III. — Diagrammatic  longitudinal  aectiona  of  Bombioator  igoeus 
in  its  early  stages  (founded  upon  Golte'a  obaerTationa).  In  c  iii  the  neural 
canal  ia  completed,  which  waa  not  the  case  in  b  ill.  The  epiblast  in  C  III 
has  been  diagrammatically  represented  as  a  aiuRle  layer. 

D  I,  D  II,  D  III. — Diagrammatic  longitudinal  sections  of  an  animal,  inter- 
mediate  between  fialrachiaus  and  Selachians,  in  its  early  stages. 

E  I,  E  II,  B  III. — Diagrammatic  longitudinal  seotiona  of  a  Selachiau  in  its 
early  stages. 

^'.—Surface  view  oF  the  yollc  of  a  Selachian's  egg  to  ahow  the  manner 
in  which  it  is  enclosed  by  tlie  Blastoderm.  The  yolK  ia  represented  green 
and  the  Blastoderm  yellow. 

ti.f  II,  F  III.— Diagrammatic  longitudinal  sections  of  a  Bird  in  its  early 
stages. 


lypoblast  arc  continuous  at  the  month  of 
L.     Thia  point  is  always  situated  at  the  tall 


',  mesoblast  red,  and  hypoblast  green.    "Via 
1  into  hypblast  and  mesobLaat  arfl 


s  in  its  early  stages 
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EXPLANATION  OF  PLATE  XI, 

lUaetrsting  Dr.  John  Denis  Macdonald'a  paper  oa  the 
ADatomy  of  Ihe  Border  of  the  Posterior  Elastic  Lamioa 
of  the  Cornea,  id  Eetatiou  to  tlie  Fibrous  Tissue  of  Uic 
LigamcQtum  Iridis  Pectinatum. 

Fig.   I  sliona   a 
movcdj  vitb  tlie  co 

from  the  e;e  of  the  sheep.    Tlie  Mcltunte  b 
:ul»te  tissue  behind  them  were  well  seen  ia  Uie  orii{iiial  preparat 

Fig.  2  represents  a  similar  object,  but  more  higlil;  nii|^tfuMi  a 
inperQciallj  lo  as  to  briug  iLc  marjginal  tendons,  or  pillan  of  the  irit.  villi 
their  hyaline  envelopes,  more  distiucllj  into  view.    A  deeper  focn*  wonU 
reveal  the  Sbrous  plexus  extending  bvjond  tbem  aod  in  Ttonl  of  tbe  d  "' 

Fio.  3  is  from  the  tje  of  the  oi,  and  cihibilt  tbe  anterior  a«pl 

Sart  of  the  border  of  Letcemeft  membrane,  with  tbe  inne  of  Bbrol 
-om  which  both  Ihe  pectinate  and  reticulate  raicicuU  o(  the  iria  ti 


mai^nal  strip  of  Ifetiviiieri  membrane  eartfallj  R- 
reapondina  portion  of  the  Iwamealain  iriiiit  pirt^iMfw 
sheep.  The  Mcliunte  bundles  in  front  and  the  reti- 
"  '  '    ''        '  '  lal  preparation. 


[ina  portion  of  the  Iwamealain  iriiiit  pHii 
.  _.  ..,.    The  Mcliunte  buudli     •    -     - 

culate  tissue  behiiid  them  were  well  i 


-e  applicablo  to  all  Uie  igant : 
iinnltered  or  Opti— ' -•  ^^- 


Dptical  area  of  the  I 


Tbe  followiDB  refercDces  ve 

a.  A  Bmalf  strip  of  thi 

(seen  in  front  in  Fig.  3  only'). 

b.  Pectinate  processes  of  [he  margin  of  the  iris,  oompo 

wa»y  fibres,  probablj  conlraclilu. 

c.  "He  little  teDdoDs  of  tliose  processes  cnrelnrad  bj — 

d.  Conical  tabular  extensions  from  the  poalcrior  surfan 


laniii 


I.  Noarl;  reotaneular  and  dichotomouB  diruion  of  tlie  tntitou  ■! 

anterior  surfaoe  of  the  Lmiina,  thr«uch  which  tbej  are  ti 

Fi^  1  and  3. 

le  intGr-ODmauuication  of  the  diridud  lendtffli. 

he  Gbroui  structure  into  wbtcb  tbej  nltimatelj  break  ap. 
h.  Attenuated  ^eitenii on  of  tbe  membnwu  of  Di^emtl  iala  tie  € 

wall  of  the  canal  of  Sehimm. 


•thedMl     I 

m 
m 


/ 


*  It  ma;  fscilitHte  the  comprefacDxioD  of  tbe  Agnm  if  tluj  are  a 
regarded  at  representing  the  attachment  of  a  portion  of  llna  lavnr  trntda 
the  iris  with  that  utructurc  fnciiig  the  observer. 


< 
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EXPLANATION  OP  PLATE  XII, 

niastrating  Mr.  Hatchett  Jackson's  Paper  on  Cyclocfueta 

sptmjfilkf. 

L — ^Animal  with  disc  tamed  towards  obaenrer. 


8. — Side  new,  ahowing  shape  of  the  body  and  set«« 

S«  4,  S. — Side  view  of  body,  showing  soooessife  ehanges  ia  its  shape  in 
one  and  the  same  individuaL 

6.— Enlarged  view  of  upper  part  of  fig.  8. 

7.— Ring  (a  portion)  as  seen  under  ocular  4,  and  object  glass  8  (Hart- 
nai£)  with  t«be  drawn  out. 

The  aignification  of  the  letters  is  the  same  in  all  the  figures: 

«.  Motor  cilia. 

€\  Nodule  at  base  of  each  cilinm. 

«.  Setn. 

9i,  6,  Striated  border. 

r.  Hooked  ring. 

i.  Hooks. 

rK  EadiL 

d.  Outline  of  oentrai  depressioB. 

d.  Body. 

m.  Mouth. 

ph.  Pharynx. 

V.  Vacuole,  apparently  permanent 

r^  Occasionally  appearing  vacuoles. 

s.  EndopUst.  (nucleus  auctt. 
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EXPLANATION   OF  PLATE  XUI, 
Figs.  1—5, 

Illustrating  Mr.  T.  B.  Lewis's  papei  on  Nematode 
Hiematozoa  in  the  Dog. 
Fig,  1. — Three  portions  of  a  nrnlure  femaie  Filaria  laitgiiiiiolmia  . — 
a.    Anterior  parlian.  ttio  Datllne  rA  the  mouth  allcred  \\a> 

separution  of  tho  cuticle  by  the  action  of  iiiirit. 
t.     Tenninittiou  of  genital  tube ;  the  vngina,  twuted  Q 
is  seen  alongaide  tlio  inteslinitl  ranal  imnetT' 
low  the  junction  ot  the  hitter  with  the  *■--.- 
It  is  distended  vilb  ov»  and  divides  into  tu 
uterine  tubes. 
«.    Caudn!  eitremit;  :  the  two  uterine  tubes  with  oeUaUi'  eon- 
tents,  are  observed  to  terminate  abruptlj  In  ta\wiXt 
tnbules  (the  ofarian)  whicli  form  ooili  aroiuid  iki 
lower  porlioD  of  the  alimentary  canal  x  90. 
„  S.^Caoiial  eitreniilj  of  the  male.    Ventral  aapccl.    Twa  apiciiln   . 
are  seen  of  unequal  length,  witli  cjglit  pre-anal  anil  (bur  a 
anal  papilla  X  35. 
„  3. — The  mouth  aa  eora  from  the  front,  with  ila  lis  m 

chili  nous  pharjQX  X  80. 
.,  4. — Uature  Filaria  MngHiauUala  found  iu  wall*  nf  aorta  and  (I 

of  iiariah  dogs  in  liidia :  femalt  iialuTal  liae. 
„  5. — Ditto,  ditto,  (Mie  nalnral  liae. 
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EXPLANATION   OF   PART   OF   PLATE   XIII. 

Figs.  6—8, 

Illustrating  Dr.  A.  A.  W.  Hubrecht's   Remarks  on  the 
Minute  Anatomy  of  Mediterranean  Nemerteans. 

Fio.  6. — Segment  of  a  transTerse  section  through  the  anterior  part  of 
the  extruded  proboscis  of  a  Drepanophoms  (n.  gen.)- 

p»  The  layer  of  bacillar-papiUaB. 
e.f.  External  layer  of  circular  fibres. 
i.f.  Internal  layer  of  circular  fibres. 

/.  m.  Longitudinal  muscular  la^er,  supported  by  a  tneshwork  of  fibres 
wnich  communicate  with  the  circular  fayers,  and  enclose  the 
so-called  beaded  layer  (Macintosh). 

Fig.  7. — A  separate  bacillary  papilla  from  the  proboscis  of  Drepano- 
phorus. 

Fio.  8. — ^Longitudinal  tangential  section  of  a  Drepanophorus. 

a.  Cutis  carrying  the  pigment  globules. 

b.  Fibrous  basal  membrane  sending  supporting  fibres  into  the  cutis- 

tissue,  and  others  which  traverse 
e  and  d.  The  circular  and  longitudinal  muscular  layers. 
h  h.  Fibrous  dissepiments,  being  the  continuation  of  those  fibres  after 
they  have  entered  the  body-cavity.  These  dissepiments  enclose 
between  them  the  coecal  appendages  of  the  intestine  {g),  and 
the  transverse  blood-vessels  {e).  The  appearance  of  the  gene- 
rative products  (/)  is  accompanied  by  a  splitting-up  of  these 
dissepiments  into  two  distinct  plates,  which  in  the  normal  con- 
dition lie  close  against  each  other. 


>  I 
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EXPLANATION  OF  PLATES  XIV  &  XV, 


^"  Tio. 


ItluBtniting   Dr.   M'lnlosli's   Paper  ''On  Amphijiorw 
upectubilis  aud  otlier  Nemcrtenns." 

rLaTii  XIV. 

Pis.  1. — TisnsTersc  rerticul  seoliou'  lliioueh  Ihe  BDleriordorB&l  region 
of  Ampkipona  tpeeiabila,  Qualref,  {.Drfjumophonu  nbrosfrialu*,  Hubrecbt). 
a,  cutis;  6,  basemeul  lajer ;  6  f,  peculiar  median  band ;  e,  circular  muscular 
coat  ai  llie  bodj-nall ;  e  e,  thiu  decasBatiug  lajer ;  e  o,  tlitn  coat,  probablj 
composed  for  llie  most  part  of  oblique  fibres;  d,  longitudiniJ  muscuUr 
lajer  of  tbe  bodj,  shoving  a  somcwbut  pcniiate  arrajigcment,  and  iuter- 
b;  tbe  radiating  libres  uilo  groiipa  of  fasciculi,  o  a,  eiternal  or 
Ij  circular  Isjet  of  the  proboscidian  sheatb  ;  o  b,  internal  or  longitudinal 
oftbeuunei  o  c,  nucoDs  Isjerof  the  shealb.  x  210  diameters. 
TiQ.  9. — Similar  sectioD  Dear  tbe  mediui  dorsal  region  of  JupHporns 
Soilalm.  The  letters  aa  in  Fig.  1.  The  much  greater  development  of  the 
thin  lajera  c  e  and  e  o]%  conspicuous.  The  latter  has  ili  fibres  leas  obliqus 
tbaii  llie  former  (r.  e.  chieflj  circular),  tbe  cut  ends  beiug  ver;  erident  in 

Iigitudbal  tertical  sections,  x  810  diameters. 
Fig.  3.  Vertical  trausvcrae  section  of  the  anterior  region  of  Amphiporaa 
ttalut,  showing  the  quiescent  generatiTe  (F)  organs  g,  g.  in  the  form  of  long 
bee  filled  nilh  granular  nnclcoled  cells,  aiid  mecling  at  ^  to  pass  between 
I  fasciculi  of  the  great  longilsdiual  mnscular  lajer  of  tbe  bod;  wall.  /, 
B  alimenlarj  cbamber,  oidj  a  few  of  its  grannies  having  been  bdic«ted ; 
lateral  nerve.  Other  letters  as  before-  x  about  20  diam. 
Yla.  4. — View  of  a  portion  of  the  wall  of  the  anterior  chamber  of  the 
proboscis  in  Japhipuna  puUier,  from  the  exterior,  tbe  focus  being  adjusUd 
t  llio  reticulated  Injer  witb  iti  great  iongitudioBl  bi 
r,  couacctcd  bj  the  ti«ns>erBe  slips  e',  ^.  A  tbe  anterior,  D  the  poatt 
_  n  of  the  segment,  and  c  the  folded  edge.  The  fibres  of  the  ii 
Igitudioal  muscular  coat  appear  behind  the  Irinsverso  rlips  of  the  rcti*  | 


*  Thin  and  subseqiuul   diawin^k  arc   fcoiii  picparatiuus  i 


EXPLANATION  OF  PLATE  XIV,— «»/wwrf. 

Fin-  S. — Longitndinikl  Mid  rertioa]  KCtion  of  Ifae  proboicidiRn  stieatb,  o, 
o!  Ampiiporut  tpeelabilu  [Drfpawopiona  nbrattriattu,  Hubrecbl)  at  Uie 
anterior  third  of  tlie  bodj.  TUe  apertures,  a  a,  conueotiDK  tbe  iolerior  of 
the  sheath  with  the  viacuhtr  tjticta  lie  near  the  dorHl  p«rt  of  lUc  $be«lh, 
Tbe  muscular  fa&ciculi  are  somewhat  FOarae.    VO  diaiu. 


PLATE  XV. 

Fig.  1. — TransverM  lection  of  the  anterior  clumber  of  tbe  probosci:  oF 
Amfkipons  tptflabilU,  He  (X^a.Uef.{DrepimopionitnihottTialiu,  Uubrecbt) 
everted,  aiid  thus  in  tbe  same  stBte  aa  Dr.  Uubreobt's,  vitb  ^rhose  draw- 
ing' it  ma;  be  compared,  b,  glandular  (papillose)  inner  liningi  I/,  baie- 
meat-lajer  on  which  Ihc  farmer  rests ;  c,  circular  muscular  coat  i  <j.  intenii) 
Inngitudioal  layer ;  e,  rcticuhited  lajcr,  tbe  great  longitudinal  bands  of 
wbicb  are  loienge- shaped  in  traDSTersc  seclion,  and,  moreover,  fibres  pass 
from  the  external  tip  of  the  loEenge  to  the  outer  lajer;  if', intermediate 
transverse  ^lips ;  f,  external  longitudiual  muscular  coat ;  g,  eslemal  claslic 
bjet  with  denser  (muscular)  Qbrca  eiteraallj,  a  few  being  raptuTcd  in  tbe 
preparation,     x  SIO  diani. 

Fio,  2. — Area  of  tbe  lateral  nerve  in  Amphiporni  hatlatm — to  exhibit  the 
generative  tubes  and  vessela.  «,  e,  outline  of  tbe  great  longitudiual  mui- 
cular  lajet  of  Lbe  body-wall.  g.,g,  dorsal  and  ventral  cellular  tubes,  which 
meet  at  /  to  pass  between  the  fasciculi  of  the  muscle  above  (he  nerve- 
trunk— tbe  usual  made  of  exit  in  such  rorms:  the  lower  tube  has  been 
sliced  obliquely  and  somewhat  flattened ;  /,  refracting  grannies  of  the  wall 
of  the  alimentary  cannl ;  m,  vertical  muscular  band  passing  Irom  the  donal 
to  the  ventral  region,  and  bounding  the  former  i  b,  lateral  nerve  surra onded 
by  its  investment,  the  somewhat  cellular  appearance  occurs  only  at  the 
upper  part  of  the  section;  n  b,  finely  granular  trunk  apparently  representiug 
a  nerre-brancb  to  tlie  longitudinal  muscle  («) ;  s,  ventral  vessel ;  o*,  Buprft- 
neural  vcasci.      x  2!0  diam. 

'  Aanteckeningcii,  Sc,  PInle  U,  fig.  2. 
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EXPLANATION  OF  PLATE  XVI, 
^Ufttrating  Dr.  D.  J.  Hamilton's  paper  on  Myelitis. 


" — ^Tranflyerse  section  iu  inflamed  region  showing  transyerse  section 
of  immensely  enlarged  axis  cylinders. 

— ^Transyerse  section  showing  the  contracted  axis  cylinders  under- 
going diyision.  The  diyisions  become  rounded,  and  form  colloid 
bodies ;  in  some  an  apparent  nucleus  can  be  seen. 

• — ^Portion  of  the  anterior  commissure,  showing  seyeral  nenre- 
tobes  with  dilatations  on  their  axis  cylinders.  Some  of  these  are 
completely  separated  and  are  becoming  granular. 

^. — ^Longitudinal  section  of  one  of  the  white  columns,  showing 
enlarged  axis  cylinders ;  at  the  end  of  one  a  large  granular  cor- 
puscle can  be  seen  separating. 

»w— Longitudinal  section  of  one  of  the  white  columns,  showing  the 
formation  of  pus-corpuscles  from  the  large  granular  corpuscles 
seen  in  Fig.  4. 
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EXPLANATION  OF  PLATE  XVI, 

Illustrating  Dr.  D.  J.  Hamilton's  paper  on  Myelitis. 

Fio.  1. — Transvene  section  iu  inflamed  region  showing  trsnsTerse  aectioa 
of  immenael;  enlarged  axis  cjlinders. 

Fio.  2, — Traneverse  aectioa  ehoving  Lbe  contracted  a:Lis  cjlindora  onder- 
f^ing  division.  Tbe  divisions  become  rounded,  and  form  colloid 
bodies ;  in  some  itn  apparent  nucleus  can  be  seen. 

Fio.  3. — Portion  of  the  anterior  commissure,  sbowing  several  nerrc- 
ttibes  with  dilatations  on  Iheir  aiit  cylinders.  Some  of  these  are 
completely  separated  and  arc  becoming  granular. 

Fir.  i. — Longitudinal  section  of  one  of  the  white  colamns,  showing 
enlarged  axis  cjlindera  ;  at  the  end  of  one  a  large  granular  cor- 
puscle con  be  seen  separating. 

Fis.  5. — Longitudinal  section  of  one  of  the  white  columns,  showing  tbe 
formation  of  pua-corpusoles  bora  the  Uige  graoulu  corpiueles 
seen  in  Fig.  i. 
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EXPLANATION  OP  PLATES  XIX  &  XX, 

IlloBtrating  Mr.  Worthington  G.  Smith's  paper  oa  t 
Beeting-Spores  of  Peronotpora  infettans,  Mont. 

PLATE  XIX. 

Photographs  showing  the  oogonia  and  anthendU  of  Peronotpora  infiitau 
in  conjugation,  x  300  diaoi.  It  will  be  round  of  advanttgi  u 
eiBmiue  them  with  a  magDifjiDg  lens.  | 

PLATE  XX. 

KeI  to  THt   PBOTOOKArUS  IK  PLITB  XIX. 

A,  t,  k. — Oogonia,  showiug  the  dari  eokl. 

B.— Ditto ;  a  hypha  can  here  be  seen  onderaMtli. 
c. — Ditto,  aeuile  ooganiuoi,  hariiig  the  gpitrioua  > 

beinj;  within  the  mjcclium  whiUt  it  ii  mUj  llpovfl 
D,  D,  D, — Antheridia. 

B, — Antherldium  perfectlj  roaturo. 
r. — Authcridiuni  immatiirB  or  abortlTv. 
Ijmbcf  lig*rc. 

o,  a,  Q. — Uogonia. 

u. — Sessile  oogoninm  m  in  Qgure  abOfe  (c). 
J.^)ogoaium  burst  by  the  aim'a  layi  whilst  being  ■ 
graphed. 
L,  E,  K,  t,  E.— Antheridii. 
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EXPLANATION  OF  PLATES  XVII  &  XVIII, 

Illustrating   Prof.    M'Nab's  paper  on   the   Life-History  of 
Feiiici  Ilium. 

Fios. 

1. — Young  sclerolium  ia  transvenc  sectioa.  a.  Carpogoiuum-hf  plie  Bur- 
rounded  b;  sterile  tisaue  -,  6,  tbc  celis  of  the  st«nle  tiwue, 
aiDsllest  near  tlie  carpoganium-iijphiE ;  c,  mjceUal  hjphit.  x  300 

diameters. 


2.- 


Staoal  orennB  after  fertilisaliau 
sterile  lijpl  IK,  which  appear  o 
X  630  diameters. 


a.  Fertilised    carpogaDium ;    £, 
r  carpogonium  after  fertiliMtioa. 


I 


^10. 


3. — The  aame  in  a  more  sdvaoced  staf^.  Tlie  enlarged  carpogonium  in 
a  rearlj  surrounded  bj  the  sterile  hjphce  6.      x  630  diameters. 

4. — Sclerotia  of  PeniciUinm.  a.  Simplu  acleratia  ihowing  eitremei  in 
sine  i  b,  coherent  sclerotia.     x  16  diameters. 

5. — Section  of  sclerotium  of  Penieillium  after  cDllivatian  fiir  eight  weeka. 
a.  MargLDal  zone  ;  6,  sterile  (nvtricnt)  tissue ;  c,  carpogooiom- 
hjpha  with  transverse  seiits ;  a,  portion  of  another  carpogonium- 
bypba  wilh  the  cella  producing  branches  of  two  kinds,  the  tliicker 
afterwards  forming  the  nsci,  the  thinner  the  nutrient  mycelium; 
r,  corpogonium-bjpliEe  showtng  boib  thick  and  thin  branches 
arising  from  the  same  cell  i  /,  carpogonium .hjphs  cut  across  ; 
ff,  empt;  space  out  of  which  tlie  carp<^nium-b;phro  have  dropped  -, 
h,  carpogonium -bjpha  surrounded  bj  a  rosette  of  cells,  x  300 
diameters. 

fi, — DeTCloping  caqMWonium-hypbee.  1.  Septate  carpogonium -hjpha ; 
S,  aacuB-protiiicing  branch  with  its  curred  apex ;  3,  mnch- 
hranolied  mjceliol  (nntrient)  hfpha,     X  630  diameters. 

7. — Section  of  sclerotium  of  Penicillium  after  cultivatioD  for  from  6 — 6 
months,  a.  Yellow  marginal  Eone;  A,  sterile  tissue ;  e,  mjcelial 
hjplin ;  d.  hjpbtB  bearing  asci ;  >  e,  crystala  of  caleium  oxalate ; 
/  ripe  spore,     x  SC 

8. — End  of  bjphtt  bearing  n 
diiimctcts. 

of  tbe  isci  ripe,     x  630  diameten. 
sci  detached  from  their  stalk-like  bases. 


uneters. 
a  with  oearl;  ripe  agoospore. 


9.— Ascus-bearing  hjpba:,  soin 
Aiial  brpha  with  all  the 
X  630  diametert. 


a.  npper  Tiew ; 


I— Germination  of  ascospores  in  fruit  juiMs ;  a, 
into  halyea ;  b,  bj  oue-sided  opening. 
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EXPLANATION   OF   PLATE   XXI, 


IlluBtTftting  Dr.  E.  Klein's  ObseTvations  on  the  Structure  of 
the  Spleen. 


-Ook'b  spleen  injected  with  one  t«ntb  osm 
D  MiiUers  fiuid,  showiDg  tbe  structure  or 


acid,  tud  thai 
atrii  of  pulp. 

Cavities  conLBiDini;  lumpa  of  blood -pigment. 

„  „        blood- eotpnMlee. 

Apparent  Bbres  —  in  reditj  ani;    ridgo  of  the 


I.  3. — Hutnan  spleen  li&rdeotid  in  chcomie  acid. 

a.  Venous   sinus.      To   tbe  leR  of   it  the  wall  of  i  ODU, 
Ijing  in  a  Isjer  above,  is  aeon  e»/ace. 
}■  3. — From  the  same  spleen  ai  Gg,  S,  showing  tbe  tlructun  of  Ibc 
matrix  of  palp. 

a.  Venous  cavities  of  the  pulp. 
6,  One  that  oontains  a  bndding  cell, 
i.  4.— rrom  the  Mune  spleen,  showing  the  atructute  of  tbe  wall  of  • 
venous  sinus,  a  being  the  Due,  u  being  the  other  wall  aectt  in 
profile. 

a.  The  endothelium  bordi?riog  the  lumen. 
6.  Pulp  substance. 
i.  5. — From  the  snmc  sptcen ;  nuLTginal  part  of  a  Malpighian  eorposclr. 

i.  Budding  Ijnipboid  cells. 
Alt  theao  figures  are    drawn  under  Uartnack  Oc.  Ill  i    Obj. 
Immersion  10. 
>.  6.^Froni  a  section  Ibrough  an  iiijected  spleen  ut  monkej. 
a.  Venous  sinuses  in  tnuMverto  section. 
6.  ^Malrit  oFpulp. 
Oc.  11  i  Obj.  Immeraiun  10. 
>.  7.— 1,  9.  3,  i,  VMj  large  «U»  of  the   matrix,  containing 
bnddinK  iiacloi — ei^ut  oclU. 
0.  Maltiz  ot  tbe  cells. 
6.  Nuclei. 

e.  bpace*,  il  cuntaininic  blood -corptuda*. 
Co.  ni  i  Obj.  10  [mmersion. 
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EXPLANATION  OF  PLATE  XXII, 

lUustratiDg  Mr.  McCarthy's  Remarks  on  Spinal  Ganglia 

and  Nerve-Fibres. 

¥iGS.  I  and  n  represent  two  of  the  larger  ganglion-cells 

a,  Fibrons  capsnle,  with  nuclei  of  conneotive-tissne  corpuscles. 
6.  Nucleated  hyaline  layer,  showing  the  various  arrangements  of  the 
nuclei,  some  of  which  appear  to  be  undergoing^  or  to  have  recently 
undergone  subdivision,  e.  Molecular  matter,  granular  externally, 
fibrillated  internally,  d.  Pigment-granules,  n.  Nucleus,  m.  Nu- 
cleolus. 

Fio.  III. — Transverse  section  of  a  small  bundle  of  nerre-fibres  which  lay 
outride  the  main  ner?e-trunk  at  a  little  distance  beyond  the 
ganglion 

c.  Nucleated  fibrous  perineurium.  /.  Lymphatic  sheath,  with  en- 
dothelial lining,  e,  Endoneurium  of  Axel  Key  and  Retzius.  /.  Ner?e- 
fibres  with  sheath  of  Schwann  in  parts  nucleated,  and  with  rod-like 
striation  of  medullary  sheath,  the  arrangement  varying  as  described 
in  text.  (Only  some  fibres  have  been  represented  for  the  sake  of  clear- 
ness.) 

Fio.  IV. — ^Two  nerve-fibres  cut  longitudinally. 

II.  Nucleated  sheath  of  Schwann,  e.  Ranvier's  constrictions,  r.  Rod- 
like striation  of  medullary  bheath  seen  in  profile,  t.  Seen  from  the 
surface,    a.  Axis  cylinder. 


Note. — In  Figs.  1, 11  the  separation  between  the  limiting  membrane  and 
body  of  the  ganglion-cell  is  exaggerated ;  such  separation  is  neither  con- 
stant nor  complete,  and  when  present  appears  to  me  to  be  artificial  and  the 
result  of  the  reagents  employed. 
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